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u. S.

1. Carbon Content, %
QAI-5560

2. Ash Content, %X
PTN-71B

3. Atomic Absorption, ppwm
CTH-33B
(Values are average of
2 determinations)

3a. Moisture Content, %
CTM-53B

3b. Ash Content, X
CTH-53B

4. pH, Units
ASTHM Di13512

S. Particle Size, wmicrons
S.E. M. procedure
(Average values are

FILLER TESTING

NAS8-36298
POLYMERIC O.E. 71108
ller Lot fo ASA # 1
SAMPLE
#1-1 #1-2
99,17 99, 10
NASA LOT# 1 AVERAGE
. 005 -« 000
£ 009 £ 014
AVG. « 207 . 007
NASA LOT# 1 AVERAGE
#1-1 #1-2
Na 3.0 2.0
K 1.5 2.0
Ca 0.0 2.0
Mg 0.5 2.0
L1 0.0 2.0
TOTAL S.0 2.0
. 005 .010
1919 . 003
AVG. . 010 - 008
NASA LOT# 1 AVERAGE
9.000 2. 000
Q. 000 Q. 000
AVG. 0©.000 2. 000
NASA LOT# 1 AVERAGE
4.85 4.85
4.90 4.90
AVG. 4.88 4. 88
NASA LOT# 1 AVERAGE
AVG. « 45 « 36
Maximum .69 .62
Minimum 22 .17
Std. Dev .08 .08

of 10 determinations)

6a. TGA, *C at 50X Loss
CTH-51

HITCO MATERIALS DIVISION

Page 1 of 2

#1-3

L

Qgior-
o6

|gs
e w
LY

.« 905
. 008

2. 000
2.005
0.003
2. 001

4.95
8. 85
5. 00
4.92

.38
.85
.22
.08

NASA LOT# 1 AVERAGE SIZE .40

730 751
NASA LOT# 1 AVERAGE

749
7350

LOT#1

2.2
e.s
2.0
e.2
2.0
2.8

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 ® TWX (910) 595-1130  FAX # (714) 549-2858-5-2437
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7a.

TGA
CcTn-51

Particle Size Distribution

CTH-72

Particle Size,

CTH-72

11

microns

ot r NAS ot#

See Charts
See Charts
21-3
.87
+ 86
AVG. .86
NASA LOT#

6A-6C

7A-7C

£1-2
.88
£93
.92

Page 2 of 2

.94

1 AVERAGE .91

U.S. Polymeric

Hawmid M.

Quraishi,

Manager
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RESIN TESTING

NAS8-36298
U.S. Polymeric O.E. 71108

USP-39A Resin Lot for NASA lLot#

1. Resin Solids, % #1-1 #1-2
PTM-7C 79.4 80.2
80.2 80.5
81.2 81.7
AVG. 80.3 80.8
LOT# 1 AVERAGE 80.6
2. Specific Gravity @ 25°C 1.186 1.193
PTM-29C LOT# 1 AVERAGE 1.190
3. Visecosity, Brookfield, cps. @ 22.8°C 16, 750 18, 750
PTM-14C LOT# 1 AVERAGE 17,750
4. Gel Time, wmin:smsec 3:30 3:47
: PTM-47B LOT# 1 AVERAGE 3:39
5. Atomic Absorption, ppm #1-1 #1-2 LOT1 AVG
CTM-53B Na 22.5 31.3 26.9
(Values are averages of _ K 0.3 0.5 0.4
four determinations) Ca 5.3 5.8 5.5
Mg 2.0 2.0 2.0
Li 0.0 0.0 0.0
AVG. 30.0 39.5 34.8
6. Volatiles, Gaes Chromatography See Charte 6A-6B
CTM-55
7. TGA, % Weight Loss at 500+C 39.1 37.9
CTM-51 (AIR) LOT# 1 AVERAGE 38.5
See Chart 7A-7B
8. DSC, temperature °C 187 187
CTM-SOA LOT# 1 AVERAGE 187
See Chart 8A-8B
9. HPLC See Chart 9A-9B
CTM-49A
10. GPC, Average molecular wt. 1231 1291
CTM-49A LOT# 1 AVERAGE 1261

See Chart 10A-10B

@ HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 549-1101 © TWX (910) 595-1130  FAX # (714) 549-2858-5-2407



11.

12.

13.

14.

15.

Page 2 of 2

SP-39A Resin Lot for NASA lLot#

pH, units
CTM-1B

Phenol Content, X
CTM-55 Appendix 1

Chang’s Index, ml.
CTHM-SB

RDS, Minimum Viescosity, cps.
CTM-57A

NMR
Vendor procedure

#1-1 #1-2
8‘3 8.4
LOT# 1 AVERAGE 8.4

13.89 13.96
13.77 14.03
AVG. 13.83 14.00
LOT# 1 AVERAGE 13.91

23.4 23.8
LOT# 1 AVERAGE 23.6
Min, Visc. °c
#1-1 229 115
#1-2 290 119
AVG. 259 117

See Charts 14A-14B

See Charts 15A-1SB

U. S. Polymeric

Ao N O«

Hamid M. Quraishi, Manager
Quality Assurance Departwent
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TYPICAL GAS CHROMATOGRAPH SET-UP

Operator
Coluan

:

Length
Dia.

i

Liguid Phase
n"ns
Support
Nesh

Pe.v4

Carrier Gas__{

Rotameter
inlet Pr psig
Rate al/min

CHART SPEED
SAMPLE
Size

Date _%B__
Betector D _
Voltag® e o
rsmn..______-
low Rates, ml/ain

Nydrogen &2 ki IZE
Scavenge —
$plit =
Temperatur (]

Dot 22 _ 1], A00
Column Initial
Final
Rate

Solvent
Concn.

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

00 W U1 00 00

S22 WWEH RS-
QO NODOOLDNEHOO

oo W
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sthod recorded in file: A:PHENOLIC.MET
CHART 9A

ATA FILE A:PHEND26.HDR TAKEN 09-05-1986 11306132

MMM FHNHE AREA FERCENT REFORT 555 5% 5% 5% 5% 5%

I 3 6 I 16 B I W I I I I I I I W MWW W F I I WA W W I I I I I W I I BT I I W I I NN

Sample Name: USF3%A,1-1,C=6.54 Operator Initials: JGZ *
Date: 09-05-1986 11:06:32 Method:PHENOLIC DATA FILE: A:PHENOZ26.FTS *
Interface: 4 Cycle#: 26 Channel#: O Vial#: N.A. *
"Starting Feak Width: 10 Threshold: .01 *
B 96 96 36 96 96 96 96 36 36 96 36 3696 36 I 36 969 36 I 363 90 36 I 36 9 3 36 I 36 36 9 96 369 36 36 96 36 369 36 36 36 36 9696 96 965 96 9696 96 96 96 96 36 96 96 9696 36 3 336 9 26 3 H K K
Instrument Type: BECKMAN HFLC Column Type: MICROBONDAPAK C-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *

Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector 0O: 220NM/.SAU Detector 1: *

Misc. Information: LENGTH=25 *

96 36 I I e 3696 I I I3 303 I I 3663 I I 36 I I I I IE I I I I I I I I I I I I I I I I I I I I I I 6 I I I I I I I B I I I I NI KN

tarting Delay: 0.00 Ending Retention Time: 10.00
k Ret Feak Area B Feak Normalized Area/
D. Time Area % L Ht. YA Height

1 0.7 2030 1.1563 1 S10 2.103 4.0

2 1.80 76982 A43.8499 2 4940 79.736 15.6

3 2.05 6545 S54.9937 2 5248 100. 000 18.4
otal Area: 175557 Area Reject: 1000 One sample per 1.000 sec.

ORIGINAL PAGE IS
OF POOR QUALITY
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l ORIGINAL PAGE IS CHART
OE POOR QUALITY, 3B
'\ FILE A:FHEND19.HDR TAKEN 0%9-01-1986 13:1B:26

I AREA FPERCENT REFORT W55 a5 %

!}***************************************************************************
ample Name: USF39A,1-2,C=5.07 Operator Initials: JGZ *

ate: 09-01-1986 13:18:26 Method:FHENOLIC DATA FILE: A:PHENO19.FTS *
terface: 4 Cycle##: 19 Channel#: O Vial#: N.A. *
arting Feak Width: 10 Threshold: .01 *

Ty R I R Y RS I IR SIS IS RS LSS LT LR
nstrument Type: BECKMAN HFLC Column Type: MICROBONDAFAK C—-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *

Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector 0: 220NM/.SAU Detector 1: *

*

Misc. Information: LENGTH=25
2693690 3 3 96 96 3 969 3 96 36 W 3696 36 3 36 36 9696 96 2 36 36 3 96 I6 36 3 96 96 96 2 36 36 36 96 9636 3696 36 36 9 3 96 96 96 96 9 3 3 36 6 36 36 9 I 3 3 3 96 I 963 3% ¥

L_FF__|

arting Delay: 0.00 Ending Retention Time: 10.00
Ret Peak Area R Feak Normalized Area/

. Time Area % L Ht. % Height
0.70 4065 2.2807 1 1019 5.202 4.0

s 1.78 78141 43.8419 2 5072 100, 000 15.4

= 1.93 34258 19.2209 2 5165 43.841 b.6
2.03 61769 34,6565 2 S379 79.049 11.5

stal Area: 178233 Area Reject: 1000 One sample per 1.000 sec.
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**%* Caldibration Data ***
Calibration Name:
Misc Information:

Fit Type: 3
Log Mol Wt =
A= 2.9538977

Coefficient of Determination:

Ret Time

3.50
4.33
4.83
S5.09
6.G0
7.17
7.50

A + Bx + Cx"2 + Dx"3

B= 2.,115815 C= -,.5646824
0.9902

GPC CALIBRATION PLOT

Tt e

D= 3.606432E-02

Molecular Weight Log Mol Wt
35000 4.544
15000 4,176
3600 3.5%56
2350 3.371
570 2.756
o2 1.964
L 72 1.857
Log Mol Wt GPC CALIBRATION PLOT
g —
L ]
4 ]
1 [~
— —
- —
3 = —
10 [ -
2 —
w [ R’:
— —
. | | | | |
18 2.8 3.0 4.9 5.0 6.8 7.8 8.0

Retention Time or Uolume



| ORIGINAL PAGE rg
l OF POOR QUALITY | CHART 10A

"A FILE A: GF‘CSI.HDR TAKEN 08-05-1986 17:39:57
MMM (SFPFC REPFPORT 9 5 9642

l****************************************************************************

Sample Name: USFIPA 1-1=2.68 Operator Initials: GEF *
ate: 08-05-1986 15:00:24 Method: DATA FILE: A:GFC31.FTS *
‘nterface: S Cycle#: 31 Channel#: O Vial#: N.A. *
Starting Peak Width: &0 Threshold: © *
36369 3 3696 45 96 06 696 I 36 96 B 96 9696 36 96 369696 3 30 96 6 96 6 96 90 363 6 30 3 0 I 36 3 06 36 I 3630369 K90 906900 I 0 I I KK KXW NN
'Instrument Type: HPLC/EECKMAN Column Type: ULTRASTYRAGEL S00A *
Solvent Description: THF *

Operating Conditions: T=35C FLOWRATE=2Z.OML/MIN *
Detector O: 254NM/.1AU Detector 1: *

Misc. Information: CALIBRATION/GFC *

******************************************************************************

rting Delay: 0.00 Ending Retention Time: 10.00
ibration file: GFCPHEN
ecular Weight Distribution Averages
eline TIMES: 3.85 to 10.00 Mz 22295 to 2
Ecess TIMES: 3.85 to 10.00 MW: 22295 to 2
al Area: 211188
W= 1231
312
M= 3.9362
z= JI069
'= 1076
% fArea Log Mol Wt vs. Areas-Cumz Cum %
2.9 LN B LLL R N LR RN LR 188
i 4 %
I _ )
o8
1 2
r—
l it i [ .| |HulLJ LAALHIIIIJ JuUJJl | 8
| Mol Wt § 4 3 2 1 8
I 18 18 18 18 18 18



[ ORIGINAL PAGE IS B I T
OF POOR QUALITY

rILE A: GFCIZ.HDR TAEKEN 08-05-1986 17:44:23
e - - P e PE - I GSGrFrRC REFORT FE M - M P P -

l**************************************************************************
ple Name: USF3I9A 1-2=2.68 Operator Initials: GRF *
08-05-1986 15:15:18 Method: DATA FILE: A:GPLC32.FTS *

et
terface: S Cycle#: 32 Channel#: © Vial#: N.A. *
*

rting Feak Width: 60 Threshold: O
3 3636 3 36 36 96 3636 9 36 36 36 36 36 36 36 3 36 36 36 36 36 3636 I 6 36 30 30 36 36 I 3 96 3 363 I I 36 3 36 6 3 I 3 3 36 3 36 696 366 36 36 3 36 3 I I 39 36 0 3 K- -
ystrument Type: HFLC/BECKMAN Column Type: ULTRASTYRABEL S00A
L Solvent Description: THF
perating Conditions: T=35C FLOWRATE=2.0ML/MIN

Detector 0: 254NM/.1AU Detector 1:

Misc. Information: CALIBRATION/GFC
363 365 3 3 36 36 0 2 30 2 6 9 3 2300 T 36 3 26 0 336 I3 30 I 2 36 6 36 I 2 696 I 3 I N IE 96 I I I3 I I I W 369 I NN

ting Delay: 0,00 Ending Retention Time: 10.00
ration file: GPFPCFHEN
cul ar Weight Distribution Averages

* % ok k K

line TIMES: 3.85 to 10.00  MW: 22295 to 2
ess TIMES: 3.85 to 10.00  Mu: 22295 to 2
}1 Area: 211824
1291
324
Fn= 3.5783
3244
1126
% fArea Log Mol Wt vs. Areaz-Cum Cum
3 UIIRREEE ) pin1lt { 1nn117’l T 1] pniuurl 188
— 7%
)—.
58
o
i -1 25
TN bt bl MTITRN 8
Mol Wt 5 4 3 2 1 8

18 1a 18 18 18 18



NASA FINGERPRINT VISCOSITY PROFILE USP 38A RESIN NASA LOT1-1

CHART 144

IR MITIR R (TSI N | TR | Ligeene 1
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TEMP
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Fheometrice RECAF 11

= S - ———— —— T — ———— — — —

——

priment No. @ 8 Sample No. 1

le:
A FINGERPRINT VIGCOSITY FROFILE USP 294 RESIN NASA LOTi-2

tator :COF

F ard Time : Monday, August 18, 1986 - 15:30:51%

}
rating Mode @ DYNAMIC

Lp Type @ CURE

metry ¢ DISKH & FLATE

‘ TRADIUS : 25.00

! GAF H Q.50

I

es =

2IN =50%

QUENTY =10 RAD/SEC

ORIGINAL PAGE IS
OE POOR QUALITY



lA FINGERPRINT

o i i b S S — A T
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30

]

AT o CTTT
A RERS

0 oSO

e e - P e TR s )

DN N DGR

)
-

ETA*
FOISE

I. 81 Te+003
Z.514+003
2.873e+003
2. 233e+003
1.691e+003
1.277e+003
G, 5904g+002
7.177e+002
5. 372e+002
4,111e+002
3. 153+ 002
2. 6442e+002
1.934e+002
1.52%e+002
1.214+002
9.808e+001
B. 082e+001
&.811e+001
5. 720e+001
4.,908e+001
4, 220e+001
F.61Te+001
5. 08Fe+001
2. 675e+001
2. 282e+001
1.574e+001
1.732e+001
LS 7400l

3

oy

1

1. BN e+00]
1.149e+001
1.01Te+001
8. 766e+000
7. 337e+000
. 831e+000
He S574+000
4,962e+000
3. 948e+000
. 927e+000
L, A0S+ 000
2. 38378e+000
2. B85 7e+000
3. 003e+000
3. 157e+000
2. AE6Te+000
2. 220e+000
2.477e+000
2. 700e+000
2.911e+000
T.417e+000
3. 687 e+000

ORIGINAL PAGE 1S

OF POOR QUALITY,

ETA
FOISE
=.813e+003
Z.514e+003
Z.B73e+003
2. E32e+003
1.650e+003
1.277e+(MZ
9.588e+002
7.1&Qe+002
S SEBe+0072
4, 1084e+002
5.1844e+002
2.432e+002
1.921e+002
1.51424+002
1. 200e+003
@, b656e+001
7.951e+001
&.697e+001
5.620e+001
4,515e+001
4, 17Ge+001
3, Sd4be+001
L. 0T3e+ 001
2. 623e+001
2.244+001
1.940e+001
1.869Fa+001
1.488e+001
1,31 7e+001
1.132e+001
G.89Te+000
8. 658e+000
7 .278+000
5., 798e+000
« S55e+000
« FETe+000
. FIPe+000
985e+000
. 40Te+000
2.898e+000
2. B53e+000
2.987e+000
P47 e+000
I9Be+000
GaRe+000
J12e+000
245e+000
Z80e+000
Q01 e+000
3. 235G e+000

] b

4

SEARSEARNRN AR

2

ETA"

FOISE
L 049e+001
. 792e+001
SOSe+001
101e+001
527e+001
L45e+001
E4e+001
Z98e+001
L 240e+001
. 378e+001
Ie2e+00]
197e+001
Fra+00]
1Z45e+001
3E8e+001
&H55e+001
44Be+001
242e+001
O0&8e+Q01
Z74e+000
IREe+000
2Z2e+000
841e+000
27 be+000
144+000
LEFa+000
3. 3e6e+000
2.93Te+000
. 145e+000
1. 950e+000
2.167e+000
1. 3956e+000
9., 6102001
6. 1485e—~001
4, &56e—001
. 0808001
2.8647e-001
i.262e—-001
0, 723001
0. 000e+000
1.29T7e-001
5.728e—-001
1. 133e+000
1. 1S7e+000
1. 135e+000
€.852e—-001
1. 504e+000
1,34 7e+000
1, 434e+000
1.761e+000

i oD

l

n

TS EA R SRS N A R AR

om-nw

W AR A

2

YISCPeITY PROFILE USF 9/ RESIN NABA

TORGUE
GFAaMs5~CM
4,876e+002
4,490e+002
3. 658e+002
2.837e+00%
7.1484e+002
1.615e+002
1.211e+002
Q. 048e+001
6. 768e+001
5.171e+001]
GL&Te+00]
Q7 0e+001
429e+001
92 1e+00]
L524e+001
PT2e+001}
01 5e+001
ES4e+000
17B8e+000
15 7e+000
e 221 e+000
oA e+000
879e+000
A58e+000
8&7e+000
47 7e+000
1 75e+000
FOTe+G00
67 be+000
1.442e+000
1.272e+000
1. 1CGOe+Q00
9. 215e-001
7. T24e-001
b 2574e~-001
6. 274001
4, 954e—-001
5. 009001
4,275e—-001
T. 642001
3.58Fe~001
. 770e-001
. 567e—-001
T.34Z2e-001
2.874e—-001
. 106e-001
3. 324e-001
. 65Te—-001
4,284e~-001
4, 625e-001

RS EZRE

m N

]

LRI
a »

ANANANE

[T
a = 8

TIME
MIN.
ONOe~001
O00e+000
OQ0e+000
O002+000
WOre+000
OO0e+000
OO0+000
ODDe+000
OO0 E+D00
O00e+000
L O0O0e+001
1. 100e+00]1
1.2008+001
1. 300e+001
1. 400e+00]
{1,500 =24+001
1. 600e+001
1. 700e+00)
1.800e+001
1. 900e+001
LO00e+00]
100e+00]1
200e+001
TO0e+001
A00e+00]
So0e+001
EDCe+00]
700e+G0]
EO0e+0013
FO0e+00]
OO0Oe+001
1 Oe+00]
FOe+001
TONe+001
400e+001
S00e+001
LHOCa+ 0]
FOOe+001
SO0e+001
Sne+00 1
4, O0C0e+00]
4., 100e+001]
4. 200e+001
4, ZO0e+00])
4. 400e+001
4, 500e+001
4, 500e+001
4, 700e+001
4, B800E+001
4, 900p+001

a

0N D R )

G 6 04 Gl 0 00 L R R R R RRD [ARARANS

A

TEMF
DEG. O
L O0he+ 001

3. 100e+001

- e

L E00e+001

3. S00e+001
L F0De+001

O0e+001
OO0e+00]
200e+00 1
400e+001
HONe+00]
SO0 +00]
OO e+00]

200e+001

-

L]

L0001
e+ 00]1
GO0e+001

OGO E+ 08

L E RN R AR

oo

« 200a+00)
& 40Ge+00!
&.EDe+001

7.1 00e+001

7. 300e+00
7. EO0e+001]

T Ti0e+00]

& :

8. 500e+001
&G, 7O00e+001
8. %00e+001
G, 100e+001]
G.E00e+00]
Q.S00e+001
G, 700e+001
7. 50Ge+001
1.010e+002
i, 030e+00%
1. 050e+002
R VAR o AT
OSDe L0032
135G+
1 TOe+0R2
150e+0Q02
L 1&0e+002
L 1E0e+ L

ZODe+

PR N s
*® = 8 ¥

fok bt bt A bt B
.



3 FINGERFPRINT

EThR*

FOISE
4, 7858+000
3. 84655e+000
G FTPe4 D00
1.003e+001
1.4616e+00]

ETA

FOIGE
4. 450e+000
I, 19 3e+000
6. 453e+000
Z.41B8e+000

1.5332e+001

"———[_m.l [}

VISCOIITY FPROFILE USF

—— o —— — ——" S - 7. S o T T o o S e — o P 1 S — - Y S o S S — —— — o o S (o AL S S s T vt S St S S S e S S — " - — o — bt b St S T —

ETA"
FOISE
1.75%e+000
1.343e+000
2. 857e+000
F.4TTe+Q00
5. 138e+000

I8 REEIN NAEBA

TORQUE
GRAMS-CHM
0. 72%9%e—-001
4, 344e-001
8.741e-001
1.208e+200

2.025e+000

TIME
MIN.
L OO0+l
5. 100e+001
5.200e+001
5. 300e+001
L. 400e+001

ORIGINAL pAGE 1y

TENFE

DEG. C
1.260e+007
1.260e+007
1, 300e+002
1.310e+00Z

DE0e+007



NASA FINGERPRINT VISCOSITY PROFILE USP 38A RESIN NASA LOT1-2

CHART 14B

TITIN I it 11 lntisr e g1 [TITAN |
-l -
- .
- L
- -
- -
- 1
<4
- ‘: -
<4
<4
'1 ‘: -
|
<
i <, -
- ‘4‘ -
“
“
- ‘ -
- ‘( -
<
-l “ -
“‘
- “ -
<4
<« 7
<4
‘ “
- - -
<4
™ | | | |
TITRP | TITEN TITE N TITER N TITIN |
(V> 3siod «Yl3

1. OE4

1. 0E-1

2. OE2

DEG.

TEMP

3. 0El
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Fheometrice RECRF I1

i — —— — o S — i o A — i S —— T W W —— — = S T — e - —-—— ———— —

eriment No. * 7 Sample No. @ 1

le:
A FINGERFRINT VISCOSITY FROFILE USF 294 RESIN NASA LDT1-2

rator :CF

e and Time : Monday, August 18, 1986 - 13:42:09
rating Mode @ DYNAMIC

en Type 3 CURE

metry ¢ DISK & FLATE

RADIUS : 25,00
GaF : .50

es 2
AIN =50%

DUENCY =1¢ RAD/SEC

S f———— — "



| ORIGINAL PAGE IS
OF POOR QUALITY

pA FINGERPRINT VISCOSITY FROFILE USP 39A RESIN NASA LOT1-2

e e e - —_— - —_— e ————— e
0. ETA* ETA’ ETA" TORGUE TIME TEMP
FPOISE FOISE FOISE GRAMS-CM MIN. PEG. C
1 4.660e+003 4.465Fe+003 9.050e+001 5.983e+002 2,000e-001 3I.000e+001
2 4.371e+003  4.ZT71e+003  46.108e+001 S.612e+002 1.000e+000 3. 10Ce+001
3 3.5998e+003 3I.598Be+007 S.110e+001 4.600e+002 2.000e+000 3I.300e+001
4 2.798e+003 2.797e+00Z 3I.5%4e+001  I.S4Fe+002 I, 000e+000  I.S500e+001
2 2.107e+003 2.107e+003 3I.10Be+001 2.67%e+002 4.000e+000 - I.700e+001
& 1.583e+00T 1.58Fe+007 3.224e+001 Z.006e+002 5.000e+000 3I.900e+001
7 1.iT0e+003  1.190e+003 I.II0e+001 1.505e+002  6&.000e+000 4.100e+001
8 B8.8&5e+002 8.85%e+002 3.148e+001 1.118e+302  7.000e+000 4.300e+001
9 6.65Te+002  6.647e+002 2.780e+001 B.3IBSe+001 B.000e+000 4.400e+001
10 5.079e+002 S5.071e+002 2.798e+001 6.388e+001 9.000e+000 4.600e+001
11 F.852e+002 3.844e+002 2.5072+001 4.841e+001 1.000e+001 4.800e+001
2 2.984e+002 2.973e+002 2.327e+001 I.747e+001  1.100e+001 5. 000e+001
13 2.742e+002  2.3T1e+0C02  Z.2B%e+001  2.93%e+001 J.200e+C0)  S.200e+001
14 1.B40e+302 1.827e+002 2.24Se+001 2.308e+001 1.300e+001 5.4002+001
10 1.47Te4+002  1.458e+007 2.022e+001  1.84Be+001  1.400e+001 5. &008+001
165 1.18Ze+002 1.167e+002 1.911e+001 1.484e+001 1.500e+001 5.800e+001
17 F.651e+001  F.51Te+001  1.68T724001  1.211e+001  1.600e+001  6.000e+001
13 7.932e+001 7.792e+001 1.482e+001 9.94%2+000 1.700e+001 &.200e+001
19 6.46Te+001  6.547e+001 1.24024+001 B.34%e+000  1.800e+001 6&.400e+001
20 5.4676e+001  5.578e+001 1.050e+001  7.120e+000  1.900e+001 &, &EO00e+00]
Z 4.854e+001  4.761+00 F.4480e+000  6.078e+000 2,0008+001 &.Z00e+001
T2 4.177e+001  4,.1152+001 45,9242+000 5, 2T7e+000 2.100+001 7. O000s+00]
27 F.401e+001 I S587e+001  6.8Z4e+000 4.5792+000 2.200n+001 7. 2002+001
2 . 142e+001 3, 086e+001 S.898e+000  T.931e+000 2. 300e+001  7.400e+001
2% 2.703e+001 Z.4555e+001 5. 087o+ F.37Ze+000  Z.A4002+001  7.E00g+001
TH  2.30Be+00] Z. 285e+001 4,37 7e+Q00 2, 575=2+000 L. S0e+001  F.800e+Q0Ll




\

[ ___,‘__—____,,__ ,.._--...—-’_.-—._.—-——— J .

1
¢

] ey Tl ol = l_)\)h(—av\)‘_)i DLET Ve F 00 pE ‘_.UQL«\—L i_)‘_) br I0E 4 h_; :

B 1. asGe+nl] 1,.810e+001 L FI0e+000 o, 31 T7e+000 2.7QDE+UJ1

g 1. &E2e+001 1.5?G9+DDi =, 207 e+000 =, OTee+000 oo RO0e+001

F 2.19;e+uni {.Zebev00l o 742e+000 {.747e+000 = Gane+001

1 j.222e+001 1.157e+001 - ERGe+000 1,533+ 000 2, O0De+D0] 7

=z 1.06Te+001 {.03Be+001 o, 2%4e+000 1.332e+000 =, 100e+001 B,?_»p*nﬂj

Ry 7, 455e+000 9. 30Le+000 1, 554e+000 1. 15Te+000 T, 200e+001 &, 100e+00}
2. 880e+000 7. 823e+000 9.476@-091 5, 897001 =, 300e+001 &, 20me+00l

S &. 77 2e+000 &. 706e+000 G.418e-001 &, 497e-001 =, 400e+001 &, S00e+00]

& E.4956e+000 5. 459e+000 &.357-001 b 9o0e—001 =, 500e+001 §, FOne+001

7 4,882e+000 4.851e+000 4.551e-001 6. 127e-001 =, 600e+001 Q. ?ﬂﬁe+ﬁﬁi

a 4,072e+000 4, 0aFe+000 1,865Fe~001 5. 14&9—001 =, 700e+001 1. 01 0e-00%

& 5.417e+(00 <. 417e+000 o, OO0Oe+000 4, 2P5re—001 ~_ pOo0Oe+001 1. ﬁ1ﬁ9+umg

0 =, @7 3e+000 =, GE4e+000 =, E7Se-001 3u735e-uoi T00e+001 1. OS0et

."
2, G70e+000 =, 925c+000 4.91Te—-001 =, 727001 4, oﬁne+001 {.070e+002
.51 6e+000 7. 200e+000 1. 458e+000 4.412e-001 4, 100e+001 i1, 0F0e+<
4.011e+000 =, 256e+000 o A4 Te+000 5, 040e—-001 4, 200e+001 1.110e+00Z
2. 4,
a.
4.

=, 15F9e+000 T4+ 000 1.547e+000 =, 960e—-001 Tone+001 1. 1 T0e+002
oL Z04e+000 2,.921e+000 1 .544e+000 a4, 144u=—001 L00e+001 1.15 S0e+002

e R IR S e R

2,61 0e+000 2, 1 25&+000 1.688e+000 =, 649e-001 500e+00 1 1’wp+noz
2. B22e+000 2.125E+000 1,27 1e+000 T, T 7e—-001 &, &00e+001 L 190e+002

. 695e+000 o, 828a+000 o, TETe+000 4, 875e-001 4,700s+001 1 21 Oe+002
4, 452e+000 I, 4E6e+000 o, B17e+000 5. &20e—-001 4., 800e+001 3.””3p+un”
=, 2929e+000 4. C¢21e+000 =, 451e+000 &. 639001 4.900s+001 1.250e+002

—.—....—-..-—.—_.—_—-..-—-.,—--——-———...—...——_-—.———.—.—.—_.—.—.——.——_--—.- e e . s i e S ..-_-..._-.—.-.—-..-—-.—_—_—._—-_._—-.—-—.—._

Eﬁ FINGERFRINT VISCOSITY PROFILE USF 98 RESIM NaSA LOT1-2

. ETa* | ETA’ ETA" TORGUE TIME TEMS

r FOIGE FOISE FOISE GrRatMs-CM HMIN. peGg. C ‘
51 5 07Se+000 4. 158 +000 2.908@+DOO L. Zb8e—001 =, 000e+001 1.L:de+wﬁ’ ,
E? 4. E8T6e+000 =, 21 8e+000 . 610p+000 & 06Te—001 5. 1 00e+001 3. 2e0e+002 :
i &. 447+000 & 1 T5e+000 ¢.898e+vﬂw g, 098e—-001 -.&00e+un1 1.?109+ﬂﬂ“

54 1.123e+001 &, 501e+000 5. 955e+000 1. 41 1e+000 5, I00e+001 1. I30e+002

55 1.413e+001 L201e+001 7. 4T4e+000 1. 77 Te+000 g, 400e+001 1.gkue+092

ORIGCINAL PAGE iS
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WCA

FABRIC TESTING

NAS8-36298

U.s. POLYMERIC O.E.

la. Breaking Strength, 1bs/in, WARP

ASTM Dle82

#1-1S5
PICK S0

CENTER 56
PLAIN 60

Fabric for NASA

71108

Lot# 1 (HITCO)

#1-1E
46
39

42
42.3

AVG. S55.3
1b. Breaking Strength, lbs/inch, FILL
ASTNMD 1682
PICK 14
CENTER 15
PLAIN 14
AVG. 14.3

2a., Carbon Assay, %
MDQAI 5560

PICK 99.3

CENTER 99.7

99. 87

<. 01
<.01

<, 01

#1-2S
38

44
48
43.3

15
12
14
13.7

<.01
<. 01
<. 01

AVG. EST .004 EST .001 EST .001

PLAIN 99.6
AVG. 99. 53
2b. Hydrogen Assay, %
MDQAI 5560
PICK <,01
CENTER <,01
PLAIN .01
2c. Nitrogen Assay, %
MDQAI 5560
PICK . 30
CENTER .04
PLAIN 203
AVG. - 123
3. Visual Inspection
QCi-102
4. Specific Gravity, Units

PTH-84
PICK 1.6487
CENTER 1.6029
PLAIN 1.6003
AVG. 1.617

ﬁ} HITCO MATERIALS DIVISION

.10
.08
£ 25
. 077

See Charts 3A-3B

1.6606
1.6529

1.6846

1.666

.20
.10
£10
.133

1.6345
1.6248

1.6351

1.631

Page 1 of 3

LOT1 AVG
44.7

46.3
90.0
47.0

12.0
12.0

;30 3
12.4

99. 67
99. 83
99.73
99.74

EST .00l
EST .0@01

ST .004
EST .002

. 200
. 073
. 960
.111

1.6479
1.6269
1.6400
1.638

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101  TWX (910) 595-1130 o FAX # (714) 549-2858-5-2437




Page 2 of 3

WCA Fabric for NASA lLot# 1 (HITCO)

S. pH, Unite

CTM-24B
#1-1S #1-1E #1-2S LOT1 AVG
6.6 6.4 6.6 6.53
6.4 6.3 €.6 6.43
AVG. 6.5 6.35 6.6 6. 48
6. TGA, *C st S5@% Weight Loes SET UP# 1} SET_UP# 2
CTM-51 (AIR) 1-1§ 935 1-1E 855
1-2S5 936
AVG. 936

See Chart 6A-6C

7a. Atomic Absorption, ppwm

CTM-S3B
#1-1S #1-1E #1-2S LOT1_AVG
Na i8 23 6 15.7
K 3 o @ .3
Ca 8 8 7 7.7
Mg b o b | @.7
Li _@ e e 0.0
AVG. 28 31 14 24.3
7b. Moisture Content, %
CTHM-53B
. @25 » 015 .010 . 917
7c. Ash Content, % )
CTHM-53B
.010 . 220 .« 020 . 017

8a. Filament diameter, wmicrones, WARP
S.E.M. (Diameters are an average of 10 measurements)

AVERAGE 10.88 11.54 11.77 11.40

Miniwmum 10.00 9.95 10.10 9.95
Maximum 12.4S 13.00 13.95 13.95
Std. Dev .79 1.02 1.18 1.05

8b. Filament dieameter, wmicrons, FILL
S.E. M. (Diameters are an average of 10 weasurements)

AVERAGE 10.07
Hinimum 7.95
Maximum 13.05
Std. Dev 1.48



- Wl e

WCA Fabric for NASA Lot# 1 (HITCO)

Page 3 of 3

9a. Thread Count, per inch, WARP
PTM-5A
#1-1S #1-1E #1-2S5 LOT1 AVG
30 29 29 29.3
30 29 29 29.3
e 29 29 29.3
30 29 29 29.3
30 29 29 29.3
AVG. 30.0 29.0 29. 0 29.3
9b. Thread Count, per inch, FILL
PTM-SA
23 22 22 22.3
23 22 22 22.3
23 22 22 22.3
23 22 22 22.3
23 22 22 22. 3
AVG. 23. 0 22.0 22.0 22.3
10a. Areal Weight as received, gm/4x4
PTM-3A
LEFT 2. 566 2.538 2.523 2.542
CENTER 2.520 2.528 2.488 2.512
RIGHT 2.578 2. 566 2. 524 2. 556
AVG. 2. 855 2.544 2.512 2.537
10b. Volatiles as received, %
PTM-3A
LEFT .43 .43 .44 .43
CENTER .« 24 . 28 « 36 « 29
RIGHT 247 208 279 £ 61
AVG. .38 .43 .93 .45
10@c. Weight change on Acetaone wash, %
PTHM-3A
LEFT « 35 « 36 .28 .33
CENTER -.04 -. 08 . 00 -.04
RIGHT . 31 _+43 . 96 .43
AVG. .21 .24 « 28 .24
U.S. Polymeric
Hamid M. Quraisghi, Manager

Quality Assurance Department
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2. Volatile Content, X%
PTM-17B

3. Flow, %
PTM-19G

4. Resin Content, Dry
PTM-16F, Type II

S. Tack, lbs
PTM-80

Gel Time,
PTM-20E

Seconds

%0\ HITCO MATERIALS DIVISION

PREPREG TESTING

NAS8-36238

Q.S.P.

U 8 Polymeric
U. Sl
FM 5064J NASA LOT# 1
la. Resin Content, Soxhlet, %
CTHM-6D
A AVG.
ib. Filler Content, Soxhlet, ¥%
CTN-6D
AVG.
)
lc. Cloth Content, Soxhlet, %
CTM-6D
AVG.

AVG.

AVG.

Basis, %

AVG.

LOT# C02134
ROLL#1  ROLL#1
START END
35.8 35.3
34.8 34.2
35.4 34.4
35.3 34.6

NASA LOT#
14.7 14.5
14.3 14.0
14.5 14.1
14.5 14.2
NASA LOT#
49.5 50. 2
50. 9 51.8
50. 1 51.5
50. 2 51.2
NASA LOT#
3.4 2.9
3.3 3.0
3.4 3.1
3.4 3.0
NASA LOT#
14.3 10.2
13.7 10.8
15.1 11.7
14.4 10.9
NASA LOT#
34.0 33.4
33.3 33.5
34.0 33.8
33.8 33.6
NASA LOT#
55 50
NASA LOT#
96 84
NASA LOT#

POLYMERIC O.E. 71108

Page

(HITCQ)

ROLL#2
START
34.9
34.5
34.0
34.5

1 AVERAGE

14.3
14.2
14.0
14.2

1 AVERAGE

Se.8
51.3
52.0
S51.4

1 AVERAGE

3.0
2.9
2.8
2.9
1 AVERAGE

12.1
10.2
9.2
12.5

1 AVERAGE

34.0
33.9
33.7
33.9

1 AVERAGE

35
1 AVERAGE

69
1 AVERAGE

1 0of S

ROLL#2
END
36.3
34.3
34.7
3s.1
34.9

14.9
14.1
14.2
14. 4
14.3

48.8
51.6
21.1
5.5
Se.8

3.2
3.0
3.0

3.1
3.1

14.6

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 e (714) 549-1101 e TWX (910) 595-1130 o FAX # (714) 549-2858-5-2437



FM_S5064J NASA LOT# 1
7a. Atomic Absorption, ppm
CTH-53B

ROLL#1
START

Ne 4

K o

Ca 1

Mg 3

Li @

TOTAL 8

7b. Moigture Content, %
CTM-53B

7c. Ash Content, %
CTM~S53B

8. TGA, % Weight Loss at 500°<C
CTM-51 (Nitrogen)

9. bSC, =C
CTM-5S0A

10. Infrared (IRZB) Baseline
CTHM-21C

11. Environmental History

12. Specific Gravity, Cured Unite
ASTM D792

AVG.

Page 2 of 5

Uu.s.P. LOT# Ce2134 (HITCO)

ROLL#1 ROLL#2 ROLL#2 LOT#1
END START END AVG.
3 4 7 S

o e 1 o

1 b § o 1

2 b | 1 2

e e e e

) 6 9 7
ROLL1# ROLL#1 ROLL#2 ROLL#2
START END START END
2.11 2,08 1.96 1.90

NASA LOT# 1 AVERAGE 2.01

.20 .« 20 .08 .22
NASA LOT# 1 AVERAGE .17

7.9 6.6 6.4 10.5
NASA LOT# 1 AVERAGE 7.9

See Chart 8A-8D

181 183 183 182
NASA LOT# 1 AVERAGE 182

See Chart 9A-9D

.82 .76 .81 .83
NASA LOT# 1 AVERAGE .80

See Chart 10A-10D

Date wmanufactured: 1 May 1986
Packaged in: MIL-B-131 class I
bag supported in
cardboard carton

Date shipped: 16 June 1986 in

40*F truck
ROLL#1 ROLL#1 ROLL#2 ROLL#2
START END START END
1.422 1.424 1.425 1.425
1.422 1.424 1.426 1.425
1.422 1.424 1.426 1.426
1.422 1.424 1.426 1.425

NASA LOT# 1 AVERAGE 1.424




13a.

1ab.

13¢c.

14n.

14b.

15a.

FM 5064J NASA LOT# 1

Tensile Strength, ksi, WARP
FTMS 406-1011

AVG.

Tensile Modulus, msi, WARP
FTHMS 406-1011

AVG.

Teneile Elongation, X, WARP
FTHMS 40C-1011

AVG.

Flexural Strength, ksi, WARP
FTHMS 406-1031

AVG.

Flexural Modulus, wmasi, WARP
FTHMS 406-1031

AVG.

Compressive Strength, ksi, WARP

FTMS 406-1021

AVG.

Page 3 of 5

U.S.P. LOT# CQ2134 (HITCQO)

ROLL#1 ROLL#1  ROLL#2
START END START
18.65 18.67 20. 09
19.88 19.11 18.58
19. 58 18.94 19.20
19.31 19.66 18. 48
19.69 19.25 18.96
19. 42 19.13 19.06
NASA LOT# AVERAGE
1.93 1.98 1.98
1.96 1.90 1.94
2.04 1.97 1.81
1.98 1.97 1.91
2:09 1.89 1.94
2.00 1.94 1.92
NASA LOT# AVERAGE
1.27 1.22 1.40
1.46 1.32 1.28
1.36 1.28 1.41
1.32 1.36 1.32
1.40 1.37 1.32
1.36 1.31 1.35
NASA LOT# AVERAGE
27.64 27.81 26.10
29.19 26.36 24. 82
29. 05 25.38 26. 02
28. 56 27.94 24.28
26.00 26.13 26. 24
27.69 26.72 25. 49
NASA LOT# AVERAGE
1.60 1.68 1.70
1.71 1.72 1.67
1.59 1.s8 1.66
1.67 1.85 1.58
1.69 1.59 1.59
1.65 1.68 1.64
NASA LOT# AVERAGE
18.07 12.34 16.18
16. 16 19. 88 17.12
16.29 19.61 16. 14
20. 66 11.83 15.27
20.22 14.76 17.23
18.28 15.68 16.39
NASA LOT# AVERAGE

ROLL#2
END

20. 89
20.62
20. 59
20. 58
21. 30
20.79
19.60

2. 07
2.02
2.15
2.06
2.8
2.08
1.98

1.49
1.52
1.35
1.47
1.48
1.46
1.37

24.98
28.41
26.61
24.69
26.94
26.33
26.56

1.84
1.76
1.67
1.80
1.68
1.75
1.68

21.49
20.82
18.62
20,07
17.69
19.74
17.52



-_— N [ ] -— @ n -‘

15b.

16.

17.

18.

19.

20.

2ia.

Page

LOT# Co2134 (HITCO)

FM 50647 NASA LOT# 1 u.s.pP.
Compressive Modulus, wesi, WARP ROLL#}1
FTHS 406-1021 START
2.20
2.40
2.31
2.27
2.30
AVG. 2.30
Double Shear Strength, kesi 2.54
FTMS 406-1041A 2.31
2.44
2.47
2.53
AVG. 2. 46
Barcol Hardness, Units 61.8
ASTM D-2583
(Average of 10 determinations)
Residual Volatileas, % 1.65
PTN-98 1.75
1,78
AVG. 1.72
Resin Content, Pyrolysis, % 31.22
CTM-14B 31.48
31.49
AVG. 31.39
Acetone Extraction, % 6.50
CTM-18A 6.03
7.02
AVG. 6.52
CTE, in/in *F, with PLY -1.33
PTM~-61B -. 80
AVG. ~-1.07

4 of S5

ROLL#1 ROLL#2 ROLL#2
END START END
2.26 2.03 2.14
2.22 2.37 2.19
2.19 2.06 2.15
2. 30 2.04 2.11
2. 20 1.93 2.09
2.23 2.09 2. 14
NASA LOT# AVERAGE 2.19
2.58 2.35 2.27
2.68 2.31 2.46
2.68 2.42 2.56
2.49 2.49 2.44
2.41 2. 58 2.54
2.57 2.43 2.45
NASA LOT# AVERAGE 2.48
61.5 62.4 63. 4
NASA LOT# AVERAGE 62.3
1.69 1.83 1.74
1.72 1.86 1.58
1.54 1.83 1.78
1.65 1.84 1.70
NASA LOT# AVERAGE 1.73
32.54 32.55 32.23
32. 34 32.35 31.75
32. 26 31.69 32. 08
32. 38 32. 20 32.02
NASA LOT# AVERAGE 32. 00
7.69 7.09 7.49
7.24 8.54 6.98
Z7.16 6.14 6.50
7.36 7.26 6.99
NASA LOT# AVERAGE 7.03
3.60 3. 69 3. 59
2.87 2.73 2. 07
3.24 3.21 2.83
NASA LOT# AVERAGE 2.05



- T T .

21b.

FM 50643

NASA LOT# }

Page 5 of S

U.S.P. LOT# C02134 (HITCO)

CTE, in/in

PTHM-61B

.F'

Cross PLY

AVG.

ROLL#1 ROLL#1% ROLL#2
START END START
2.80 6. 88 9.021
4.72 10. 02 4.51
3.76 8.45 6.76

NASA LOT# 1 AVERAGE

See Chart 21A-21D

U. S. Polymeric

ROLL#2
END

6. 58
6.19
6. 39

6.34

ﬂ!‘»—?‘ . Q-

Hamid M. Quraishi, Manager

Quality Assurance Department
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A

U 8 Polymeric

u. s,

lle

1. Carbon Content, %
QAI-S560

2. Ash Content, %
PTH-71B

3. Atomic Absorption, ppm
CTN-53B

(Values are average of

2 determinations)

3a. NMoisture Content, %
CTM-S3B

3b. Ash Content, %
CTN-53B

4. pH, Units
ASTHM D1512

S. Particle Size, wicrons
S.E. M. procedure
(Average values are
of 20 determinations)

6a. TGA, *C at SO0X Loss=s
CTH-51

HITCO MATERIALS DIVISION

Page 1 of 2

FILLER TESTING
NAS8-36298
POLYMERIC O.E. 71108

(=] o S ot#

SAMPLE
£2A-1 £2A0-2 #2A-3
99.31 99. 18 99. 40
NASA LOT# 2 AVERAGE 99.30

e.0 2.0 2.0
2.0 2.2 9.0
AVG. ©.0 0.0 2.0
NASA LOT# 2 AVERAGE 0.0
#2A-1 #2A-2 #2A-3
Na 7.0 7.5 5.0
K 1.5 1.0 2.5
Ca 2.5 1.5 2.0
Mg ©.0 0.0 2.0
Li 9.0 2.0 .0
TOTAL 11.Q 10.0 13.5
. 941 .34 .39
L9031 . 020 L 045
AVG. .036 . 027 . 042
NASA LOT# 2 AVERAGE .035

©.00S 0. 000 2.015

0. 000 Q. 025 2. 000

AVG. ©.003 2.013 2. 008
NASA LOT# 2 AVERAGE ©.008

4.60 4.40 4. 50

4.69 4.60 4.79

AVG. 4.60 4.50 4.60
NASA LOT# 2 AVERAGE 4.57

AVG. . 356 « 57 . 52
Haximum « 90 1.25 1.17
Hinimum .23 .« 20 « 29
Std. Dev .22 .28 .24

NASA LOT# 2 AVERAGE SIZE .55

842 8350 857
NASA LOT# 2 AVERAGE 850

LOT#2
VG.

;

ONE=N
oeON®

=
wle

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 « TWX (810) 595-1130 o FAX # (714) 549-2858-5-2437



Page 2 of 2

1 o o S t#
€b. TGA See Charts 6A-6C
CTH-S1
7. Particle Size Distribution See Charts 7A-7C
CTH-72
7a. Particle Size, wmicrons #2A-1 $2A-2 #2A-3
CTN-72 . 86 .97 .95
-+ 85 . 08 : 92
AVG. .86 1.02 .94

NASA LOT# 2 AVERAGE .94
U.S. Polymeric

Hamid M. Quraishi, Manager
Guality Assurance Department
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U 8 Polymeric
RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
USP-39A Resin Lot for NASA Lot# 2
1. Reein Solids, % #2-1 #2-2
PTM-7C 78.8 78.7
78.7 79.3
79.1 79. 6
AVG. 78.9 79.2
Lot# 2 AVERAGE 79.1
2. Specific Gravity @ 25°C 1.189 1.193
PTM~-29C Lot# 2 AVERAGE 1.191
3. Viscoeity, Brookfield, cps. @ 22.8°C 17, 400 16, 800
PTM-14C Lot# 2 AVERAGE 17,100
4. Gel Time, min:sec 4:00 4:20
PTH-47B Lot# 2 AVERAGE 4:10
S. Atomic Absorption, ppm #2-1 #2-2 LOT2 AVG
CTM-53B Na 25.0 20.8 22.9
(Values are averages of K 1.0 0.5 0.8
four determinations) Ca 7.5 7.0 7.3
Mg 2.0 2.0 2.0
Li 0.0 0.0 0.0
AVG. 35.5 30.3 32.9
6. Volatiles, Gas Chromatography See Charte 6A-6B
CTHM-55
7. TGA, % Weight Loss at 500+C 39.4 38.2
CTM-51 (AIR) Lot# 2 AVERAGE 38.8
See Chart 7A-7B
8. DSC, temperature °C 190 189
CTM-50A Lot# 2 AVERAGE 190
See Chart 8A-8B
9. HPLC See Chart 9A-9B
CTM-49A
10. GPC, Average molecular wt. 1800 1631
CTM-49A Lot# 2 AVERAGE 1716

See Chart 10A-10B

HITCO MATERIALS DIVISION
— 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 « TWX (910) 595-1130 * FAX # (714) 548-2858-5-2407



11.

12.

13.

14.

15.

Page 2 of 2

USP-39A Reein Lot for NASA Lot# 2

pH, units #2-1 #2-2
CTM-1B 8.4 8.5
Lot# 2 AVERAGE 8.5
Phenol Content, % 13.29 13.65
CTM-55 Appendix 1 12.94 13.31
AVG. 13.12 13. 48
Lot# 2 AVERAGE 13.30
Chang’s Index, ml. 23.6 23.8
CTM-SB Lot# 2 AVERAGE 23.7
RDS, Minimum Viscoeity, cps. Min. Visc. eC
CTHM-S7A #2-1 172 114
#2-2 124 114
AVG. 148 114

NMR
Vendor procedure

See Charte 14A-14B

See Charts 15A-15B

U. S. Polymeric

Hamid M. Quraishi, Manager
Quality Aesurance Departwment



TYPICAL GAS CHROMATOGRAPH SET-UP

Opemor_gﬁ;g'__ nm%
Column - Detector

Length 2 Voltage —
Dia. Sensit, e
Liquid Phase Flow Rates, mi/min

" s Hydrogen & ki rﬁg
Support Scavenge ——
Nesh Split 5
Carrier Gas_Hwo,r Temperature, 9C
Rotameter Det. 22K 1nj, 2

inlet Press_O psig  Column Initial
Rate 22 si/min Final
CHART SPEED Rate 2

SAMPLE Solvent
Siuﬁ Conen, (G0 W

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH
ETHANOL

MECL2

ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

RETENTION TIME (MINS.)

6
1.18
1.28
1.45
1.83
3.08

£ B2 W
O ON

3
.08
15.03
17.98
19.6
22.08

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.
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ORIGINAL PAGE IS CHART 6A
OE .POOR QUALITY

e A0 RO 0D =00 e AT (TN
UL I SN Al SN AV Il AV SVIRY Rty

VERTICAL SCALE FRCTOR . 1%
]
- ol

/

Caa)) U]
-5 |
1

(1Y)

SANELE - USFIaR 2-1

M1s: C=5.11156 GNS/NL
TIML 12:5%9

DATE: 127113

UM TIME: Swv.28 MINUTES
DELARY TIME: @. 6@

CHAH : )
Pt FET FEAL AREA & FERL
MO. TIME ARER L HT.
& 1 €5 7eY3G 1 .89¢€5 2 114¢7
€ 1.78 Zpied@a 4,572 = 11452
7 2 3@ 23I3IS57@0 £2.225 T 96der
16 11.7 13778 .34 3 TET
34 21.85 €E@GEA 1 . 678 7 1@e%¢
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CHART 6B

ORIGINAL PAGE IS
OF POOR QUALITY

) GERTICHL SCALE FACTOR.1X

"*:t RERL TIME CHROMATOGRAM £k
r 9 L__s
= ;
l £ C < - ——
2
s
I' L
!
| - 16_
I' L ) ]
I o
Pl | Is.
t >~ “ .
!
I - |
ol l
l 2 | x‘-
FINAL FULL SCALE MV, =1886. 66 !
|
SAMPLE: LoPIoR Z-Z ! SAMPLE : USF3ISA 2-Z
MIsC. C=G.10020 GMS/ML { MISC.  C=6.109306HS/HL
l
lTINE- 14:47 | TIME: 14-47
DRTE: 12-11/66 ! © 1271186
IOPERHTDR: JGZ ; orteaTon.  e2t
FUN TIME: 30.80 MINUTES ? FUN TIME: 32#.80 MINUTES
DELRY TIME: ©.@0 ; DELAY TIME: & @@
CHAN: @ " CHAN: @
Fr. _FRET FEAL.  ARER B FEAK PK  PET FEAK  AREA B PEAK
WO TIME ARER < L HT. NO. TIME ARER v L HT.
g 52 £es3 . BELl dea & 1.€8 298230 €.742 2 11376
S 1.e3 Zoz23@ 5. V@3 o 11378 & 3.32 2635300 83.542 I 89341
€ J.37% 3555360 £67.649 3 8956; 24 21 eg 532228 1.20% £ 16683
7 5.4 43238 .189 4 1% 35 22 63 3276 2 3 4774
& 5.5 4532 .18z 2 47€ 7 2:.63 Jv6528 §.51 1477
1e 11 ve 14134 L3193 32 Tl4 TOTAL ARER= 442327&
34 21 98 S3228 1.19% Zz 16@%3 THRESHOLD= 1
35 22 83 3IFeSzZB £ .4c2 3 14774 MIN PL.WIOTH= 15
| REA REJECT= Jals
TOTAL ARER= 4442524 ARER REJIECT=  15u@

THREShOLD= 1
MIH FE . WIDTH= 15
CARER REJECT= 1aona
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CHART 8A

Pl
T

300

Lo

{mcal/secl/in

[-0/ ¢
WEIGHT. mg_& . S
Lvs Sr.

REFERENCE

{ Ac

DTA-DSC
SCALE,. °C/in

R

250

—

1
—— -

s

PR ORI R

gy ther fﬁf I

20

IS0

H
T

¢
—y
T
1]
1
:
]

200

T
]
-
H
g S
1
ISR | S S SRUE TN SN .

e
©d
i

, °C/min
(1)

—_——a
RN

Ac’
i

i

4

'

1

1 R
L

1
s

[
Tt
1
i
1
'
t
1
1
{
¥
!
i
1
1
i
T
i

CoOoLu

OF_POOR _QU/
°C/in 58 ALITY,

~ /
L
nb‘g‘
-
T
T
R\
- =+=% A
;‘

150

—i
1
'
i

sl [

[
‘Lv
i
T
]
i
i
+
!

"
H
]
T
T—l
11
!
1
I
}
1
+
H
1
4

T-AXIRIGINAL PAGE IS

SCALE
PROG. RAT
HEAT.
SHIFT, in

{

PART NO. 990088

hi

-+ -+ -4

100

Y

nare
e [ 2%
g
—
HIEI!
i‘1
|]|
T3
1;'
—
1
-
_:1_4_4_..—4—--'l

2

t_f_"‘?":—f'r" e e e

I |
11

1
7
+
i
v
s
i
]
j
T
T
-1—!—-?——
Y 4
3
T
1
i
4
V1
‘Z"
B
!
T
T
—+
!
ll
A
]
s
I
—

P
1 :
B
+
i

4
i
y
§
i
1
;
T
H
+
|
i
H
1

[}
—

'

i

¢

|

T

]

4

i

—

50

|
+
]
b e — e ]

T
b
I
Y
]

PR PR T

RUN NO___DATE
FLOW RATE
=

IS BERE BN h* .w.u.‘....'.pwl..* .
M B

OPERATOR
ATM A/‘C

SAMPLE:

1
44-%..-.—_...1—<
;
——
4 1 I
e e
—d————
et
\
SEESENNS NI &

JRiaEERdd IRSRARRERARERENRAR

+
Jr1e S 0

Slusiingasuj @ TTTTTTTTTT 3avikvA a3dnsvan

TEMPERATURE, °C [CHRC»



MEASURED VARIABLE

PART NO. 990088

ORIGINAL PAGE IS

C”JR [v)
OP-POORQUALITY T 3B
RUN NO___DATEZ-23 37| T-AXIS DTA-DSC |
operaToR__ I SCALE, °C/in__50 SCALE, °C/in_{.C /5%
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CHART 9A

DATA FILE A:PHENDZO0.HDR TAKEN 09-01-1986 15:13:56
HINFHIHMHNN AREA PERCENT REFORT 555 5% 5% 5% 5% 5%

363 936 I I I I 36 I 3 I3 KW IR I I I I I I I I I I He I I I I I I I I I I IE I I I WU I I I I I I I I I W WK

¥ Sample Name: USF3%A,2-1,C=5.535 Dperator Initials: JGZ
# Date: 09-01-1986 15:13:56 Method:PHENOLIC DATA FILE: A:PHENOZ0.FTS
* Interface: 4 Cycle#: 20 Channel#: O Vial#: N.A.

# Starting Peak Width: 10 Threshold: .01
3646 996 36 96 I 96 96 6 96 46 96 I I6 I 96 I 9646 96 96 96 9696 JEF6 96 36 J6 96 96 96 96 36 96 6 96 F6 IEIEIEIE I IE I 96 9636 96 960 96 96 306 06 96 B 6 I I I I 36 K X

#* Instrument Type: BECKMAN HFLC Column Type: MICROBONDAFAK C-18
* Solvent Description: THF/WATER, 2:1 BY WEIGHT
* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN
* Detector 0O: 220NM/.SAU Detector 1:
* Misc. Information: LENGTH=25
Yy Ty Y Yy Y I E I YTz T
Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Feak Area B Feak Normalized Area/
No. Time Area % L Ht. 7% Height
1 0.73 2256 1.2208 1 o562 2.392 4.0
2 1.82 94314 $1.0355 2 5417 100,000 17.4
3 1.97 29598 16.01460 2 5094 - 31.382 S.8
4 2.07 SB&3IF  31.7278 2 5278 62.168 11.1
Total Area: 184801 Area Reject: 1000 One sample per 1.000 sec.
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CHART 9B

DATA FILE A:FPHENDZ7.HDR TAKEN 09-05-19B&6 11:31:38B
I PEMM-M-MHMM OQREA FERCENT REFDRT 55696 56 3 36 5

96 336 I 9 3 36 6 I I 9 I6 - F I I 36 I I 96 JE I I I I I I3 BB I I I I B I I I I3 IE I NI I I I He I I I I I I I I I I I I I I I I NN

* Sample Name: USF3I9A,2-2,C=6.99 Operator Initials: JGZ
*# Date: 09-05-1986 11:31:38 Method: FHENOLIC DATA FILE: A:PHENDZ7.FTS
* Interface: 4 Cycle#: 27 Channel#: O Vial#: N.A.

# Starting Fealk Width: 10 Threshold: .01
B I I W W I T WU I I I I I I I U I AT 26U I T U U T H T I I 3 I 6 JE T I JE 6 I I I I 2 9 I3 I I N

# Instrument Type: BECKMAN HFLC Column Type: MICRORONDAFAK C-18
* Salvent Description: THF/WATER, 2:1 BY WEIGHT
* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN
* Detector 0O: 220NM/.S5AU Detector 1i:
* Misc. Information: LENGTH=25
I AT I TN NI I I NI I I I I I I H N
Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Peak Area B Peal Normalized Area/
No.  Time Area 2 L Ht. % Height
2 1.82 6860 53.0012 2 5305 100. 000 18.3
3 1.97 28712 15.7109 2 4980 29.643 5.8
4 2.07 57179 31.2879 2 5119 59.032 i1.2
Total Area: 182750 Area Reject: 1000 One sample per 1.000 sec.
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*** Calibration Data ***

Calibration Name:
Misc Information:

Fit Type:

Log Mol Wt = A + Bx + Cx*2 + Dx"3
A=  2.538977 B= 2.115815 C= -.5646824

Ret Time

3.50
4.33
4.83
S.09
6,00
7.17
7.50

3

GPC CALIBRATION PLOT

D= 3.€06432E-02

Coefficient of Determination: 0.9902
Molecular Weight Log Mol Wt
35000 4,544
15000 4,176
3600 3.556
2350 3.371
570 2.756
92 1.964
- 72 1.857
Log Mol Wt GPC CALIBRATION PLOT
5 =
18 ]
4 —
18 [ -
- —
3 =
wn [ —
2 —
w e
. ] | ] ] 1 ]
18 2.8 3.8 4.8 5.8 6.8 7.8 8.8

Retention Time or Volume



1 CHART 10

‘ l)ATA FILE A:GFC33.HDR TAKEN 08B-05-1986 17:47:28

! MW (ST REFORT 456 5 96 36 3 36 3%

6 363 36 36 96 I I 9 3696 I H I 636 I 96 I I I WA I W I I I K I WK I I I I IE I I I I I I I I I IE I I I I I W XKW IE I W I I KK

* Sample Name: USP3I9A 2-1=2.68 Operator Initials: GEF *
% Date: 08B-05-19846 15:48:25 Method: DATA FILE: A:BPCI3I.FTS *
t Interface: & Cycle##: 33 Channel#: O Vial#: N.A. *
Starting Feak Width: 60 Threshold: O o - *
I Yy I Y Y Y I R A eI AT LI IT IS IS LSS I N TR 2
Instrument Type: HFLC/BECEMAN Column Type: ULTRASTYRAGEL S00A *

’ Solvent Description: THF *
* Operating Conditions: T=35C FLDWRATE=2.O0ML/MIN *
Detector O: 254NM/.1AU Detector 1: *

’ Misc. Information: CALIBRATION/GFC *

PRS00 26 4 96 96 9696 96 96 38 36 36 36 36 2696 96 36 96 36 636 96 3696 36 3 3 3 36 36 36 96 3696 6 96 36 96 I I 96 36 36 90 96 3636 6 36 36 36 6 36 36 3 3030 90 36 36 36 30 36 3 969696 9 9 936 3 96 3 36 9
| Starting Delay: 0.00 Ending Retention Time: 10.00
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olecular Weight Distribution Averages
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>.’A FILE A:GFCI4.HDR TAKEN 08-05-1986 17:50:20

M-I GFC IREFORT 53 596 % 3 2 3

'-l****************************************************************************

- Sample Name: USFI9A 2-2=2.68 Operator Initials: GRF *
"ate: 08-05-19B6 16:04:45 Method: DATA FILE: A:BGFLC34.FTS *
‘@nterface: 5 Cycle##i: 34 Channel#: O Vial#: N.A. *
» Starting Feak Width: 60 Threshold: © *
3303 303 U I I3 AE I I I I I I I I I I I NI I I I U A6 I I I I I I I HE I I I KN KIEI IR IR N K
Ilnstrument Type: HFLC/BECKEMAN Column Type: ULTRASTYRAGEL 5004 *
Solvent Description: THF *

Dperating Conditions: T=35C FLOWRATE=2.O0ML/MIN *

I Detector O: 254NM/.1AU Detector 1: *
Misc. Information: CALIEBRATION/GFC *
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rting Delay: 0.00 Ending Retention Time: 10.00

'ibration file: GFCFHEN

plecular Weight Distribution Averages

sseline TIMES: 3.85 to 10.00 MWz 22295 to 2
Ecess- -JTIMES: 3.85 to 10.00  MW: 22295 to 2
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n= 1631
328
/ Mr= 4,.9600
£= 4349 DRITTNAT TACE 1B
i 1407 LF 08 STIALITY,
!
' % frea Log Mol Wt vs. firea’-Cumx Cum
: 2.7 TT 11 MTTTT 1 |nuTrl 11 T 1 Tmurrl 188
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UL Polymeric FABRIC TE
NAS8-36

U.S. POLYMERIC

l1a. Breaking Strength, lbs/in, WARP

I ASTHM D1682
PICK
' CENTER
PLAIN
AVG.
I 1b. Breaking Strength, 1lbs/inch, FILL
ASTM D1682
PICK
l CENTER
PLAIN
AVG.
' 2a. Carbon Assay, %
MDQAI 5560
' PICK
CENTER
PLAIN
' AVG.
2b. Hydrogen Assay, %
MDQAI 5560
' PICK
CENTER
PLAIN
l AVG.
2c. Nitrogen Assay, %
MDQAI 5560
' PICK
CENTER
PLAIN
' AVG.
3. Visual Inspection
I QCi-102
4. Specific Gravity, Units
PTH-84
| PICK
CENTER
PLAIN
l AVG.

&

HITCO MATERIALS DIVISION

WCA Fabric for NASA Lot#

STING
298
0.E. 71108

2 (HITCO)
22-15 $2-1E
47 42
52 49
64 YA
54.3 49.3
30 16
27 16
44 25
33.7 19.0
99. 4 99. 4
99.6 99.5
29.8 29.5
99.6 99. 47
.03 .02
.03 .01
.01 .02
. 023 .017
.10 .20
.10 .20
.10 .10
.10 .17

See Charts 3A

1.6122
1.6379

1.6166

1.622

1.6644
1.6827

1. 6599

1.669

Page 1 of 3

LOT2 AVG
44.5
50.5
€0.5
51.8

99. 40
99. 50
99. 65
99. 53

. 025
. 020

2015
. 020

.15
.15
10
013

1.6383
1.6603
1.6383
1.646

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 e (714) 549-1101 ¢ TWX (910) 595-1130 @ FAX # (714) 549-2858-5-2437



WCA Fabric for NASA Lot# 2 (HITCO)

S. pH, Unite
CTM-24B

AVG.

6. TGA, *C at 50X Weight Loss
CTH-51 (AIR)

7a. Atomic Absorption, ppm

CTM-53B
Na

Ca

Li
AVG.

7b. Moisture Content, X
CTH-53B

7c. Ash Content, %
CTH-53B

8a. Filament diameter, microna, WARP
S.E. M.

AVERAGE
Minimum
Maximum
Std. Dev

8b. Filament diameter, wmicrone, FILL
S.E.N.

AVERAGE
Minimum
Maximum
Std. Dev

9a. Thread Count, per inch, WARP
PTM-5A

AVG.

#2-1S5 #2-1E
6.3 6.7
6.3 6.8
€.3 6.75
SET UP# )
#2-1S 943

See Chart 6A-6B

#2-1S #2-1E
27 19

") ")

8 8

") o
2 2

as 27

. 025 . 015
.010 . 030

lo.28 10.63
8.00 9.25
14.55 11.80
1.81 .75

10. 48

9.05

12.50

2.97

#2-18 #2-1E
29 29
29 29
30 29
29 29
29 29
29.2 29.0

Page 2 of 3

LOT2 AVG
6.50
6. 55
6.353

SET_UP# 2
#2-1E 868

(Diameters are an average of 10 measurements)

12. 45
a. 00
14.55
1.36

(Diameters are an average of 10 weasurements)

LOT2 AVG
29

29

29.5

29

29

29.1



Page 3 of 3

WCA Fabric for NASA Lot# 2 (HITCO)

Sb. Thread Count, per inch, FILL
PTM-5A

#2-18 #2-1E LOT2 AVG
22 22 22
22 22 22
22 22 22
22 22 22
22 22 22
AVG. 22.0 22.0 22.0
10a. Areal Weight as received, gm/4x4
PTM-3A
LEFT 2.446 2.539 2.493
CENTER 2.416 2.511 2.464
RIGHT 2. 469 2. 546 2. 508
AVG. 2.444 2.532 2.488
i12b. Volatiles as received, %
PTM-3A
LEFT .70 .51 .60
CENTER . 46 .44 .45
RIGHT 204 + 04 £ 04
AVG. .40 .33 . 36
10c. Weight change on Acetone wash, %
PTM-3A
LEFT .58 . 28 .43
CENTER . 00 .04 .02
RIGHT -.16 -.12 -.14
AVG. .14 .07 .10

U.S. Polymeric

Ay 4 Q

Hamid M. Quraishi, Manager
Quality Assurance Department
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PREPREG TESTING
NAS8-36298

U.S. POLYMERIC O.E.71108

Page 1 of 4 -

FM _5064J NASA LOT# 2 U.S.P. LOT# D@9279 (HITCO)

1a. Resgin Content, Soxhlet, %
CTN-6D

ib. Filler Content, Soxhlet, %
CTM-6D

1c. Cloth Content, Soxhlet, %X
CTM-6D

2. Volatile Content, %
PTM-17B

3. Flovw, %
PTM-19G

4. Reein Content, Dry basis, %
PTM-16F, Type 11

S. Tack, lbs
PTN-80

6. Gel Time, seconds
PTH-20E

7a. Atomic Absorption, Ppm
CTHM-53B

7b. Moisture Content, %
CTM-53B

HITCO MATERIALS DIVISION

AVG.

AVG.

AVG.

AVG.

AVG.

AVG.

Ca

Li

TOTAL

ROLL#1-S
35.2
34.0
34.8
34.7

14.4
14.0
14.3
14.2

S50.4
S52.0
S50.9
S51.1

3.6
3.6
3.4
3.5

15.0
15.1
14.8
15.0

35.3
35.1

35.1
35.2

25

NNI
OION = OV

.17

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 @ TWX (910) 585-1130  FAX # (714) 549-2858-5-2437



- b

Page 2 of 4

FM S064J NASA LOT# 2 U.S.P. LOT# D@9279 (HITCO)

7c. Ash Content, % . ROLL#1-S
CTM-53B .26
8. TGA, % VWeight Loss at S500-C 8.8
CTH-51 (Nitrogen) See Chart 8A
9. DSC, -C . Firet Temp 184
CTM-5S0A
See Chart 9A
19. Infrared (IRZB) Baseline .82
cTH-21C

See Chart 10A

11. Environwmental Hiestory Date manufactured: 30 May 15986
Packaged in: MIL-B-131 Class I
bag supported in
cardboard carton
Date shipped: 14 June 1986
in 40°*F truck

12. Specific Gravity, Cured, Units 1.431
ASTM D792 1.431
1.431

1.431

AVG. 1.431

13a. Tensile Strength, kei, WARP 18.74
FTNS 406-1011 20. 19

18.82

18.71

19. 36

AVG. 19.16

13b. Tensile Modulus, msi, WARP 1.91
FTMS 406-1011 1.87

: 1.86

1.71

.72

AVG., 1.81

13c. Tensile Elongation, %, WARP 1.23
FTMS 406-1011 1.24

' 1.13

1.24

1.23

AVG. 1.21

14a. Flexural Strength, ksi, WARP 28.25
FTHMS 406-1031 26. 52

27.08

27.66

27.64

AVG. 27.43




14b.

15a.

15b.

16.

17.

18.

19.

20.

21a.

FM _5064J NASA LOT# 2 U.s.pP.

Page 3 of 4

LOT# D@9279 (HITCO)

Flexural Modulus, msi, WARP
FTMS 406-1031

Compresasive Strength, ksi, WARP
FTHMS 406-1021

Compresgsive Modulus, wmsi, WARP
FTMS 406-1021

Double Shear Strength, ksi
FTMS 406-1041A

Barcol Hardnees, Units
ASTM D-2583
(Average of 10 determinations)

Residual Volatiles, X
PTH-98

Regin Content, Pyrolysis, %
CTM-14B

Acetone Extraction, %
CTM-18A

CTE, in/in *F with PLY
PTM-61B

AVG.

AVG.

AVG.

AVG.

AVG.

AVG.

AVG.

AVG.

ROLL#1-S
1.89
1.80
1.90
1.91
1.85
1.87

17.01
16.71
15.89
15.70
13.74
15.81

2.04
2.12
2.11
1.94
2.13
2.07

2.61
2.45
2.65
2.67
2.62
2.60

S52.4

1.32
1.19

1.33
1.28

32.29
31.97
32. 80
32.35

6.84
5.89
5. 66
6.13

2.56
2:.70
2.63



-

21b.

Page 4 of 4

FM S064J NASA LOT# 2 U.S.P. LOT# D09279 (HITCO)
CTE, in/in °*F Croass PLY 3.61
PTM-61B 8.53
AVG. 6.07

See Chart 21A

U.S. Polymeric

Aoog M Oy

Hamid M. Quraishi, Manager
Quality Assurance Departwent



<<
00
= o3 L o PERKIN-EL.M T N ORR
= T EEF} CHART NO 456730
== — == o ot
o =l e e e e e e = = e -y | AT — - . - 2604
el Vioil Pt (vl Rl o) E [ty Bt [ty Seiegeh et e el A R 0 [ ey S il i S IR el Pl e B
W B i el R it [l Bl Gl Rl i e it e e R 1 i kel Sl el [l G e e o
D e ot o i ot o s g ol s N s
Rl el Il SRl Rt Rl Rt L g — - —— 1 (ob—
- — == 3%%-2%.&8!-; e e et [ e [y gy TR e
= e ool Eostentl nemall BEall S * 3T Lva Sl b Wit GSage e el R
N e e e e |||||||®.m|.alu.u$..llllll ull ettt JED IR el i WA IS i
A== === == - == > Oy iy iy X - - [ [
ey IS Inpiy Finont RS -- - e " P Lasdists
A= -l = @ ve St eielt sl IR Eel il S B
Bl Eei Sl Bl Mot ST Sl s upn/Te 0¥ il il et St Beliy PPN i et
i el el R R Foid S e A1 SVO HQUT WALIIE - D.0001-0 == e [ speit Ko fag
i P St ESoY RS A 1= 488071 SEOTIM $00T OL 30 - °uys/wd §°0 e e I e t e B =
=1~ == CENAS AWVID ‘RIN/D, (O AV IVl - e R e - &@ =
e T IR e 0 (o St Gl Al
[ e e e R B e 1SISATVAY OTUIINIAVMDONSESS  [To1To T P S R A
Pt s s ek gy e o LOLZ6 VO YNV VINVS i s e Ee e B ol O
o e e o e SN Al &1 Pl e e e Y
ey s s e et o pmt ey o ¢ U ey S P S PP Sl P :
2 W N [ ey SRS e e gt ) et Bt e S s BSS fshou utvi ngtt o by ek et I
[ e mated st AR R el it ol st Iti Miuses Pl e B S fion [y oty - B
- pEN S s et ietel Goiund Sheniaivl minhatun hymsmt N il Wiantnesl Basiiil Itetion! mainatl Dinies POl Dy R o 0 P .TU!.,.
Mnu mm == [ s g Sl pui i (s e Tl — = — | .H..N.om. 4=+
% .I.-w.”‘..mlw‘w.c,l...,.w =i }= P s e e s e e el el Ceet Dot e b o= %“lm i i ..; le
2 e [ e [ty page BT i Il S Bt w o e — 1= == e o A5
Z m S el It N it E s sl s o Jctts et [t ol Sl — = = s
&} - [uuw.. uHMTMl DTN ool RoTRE Snnnstel Sbbiutunn MRS Dweg Sbug Rpai H.luu MI o) it Wi -.| Sl Aot Moy
2 —feem e = u.l.T.-uu_,-- — === N s e i s e e o Pl ..H@.H.-.a.
o Q B et vl el il —| =1 == puipuind il MmO Somsi st st
: ,.u — ] —- wu,.r.wl T e e el iy sy P ko il el = n|||' — iz
— = e e Hﬁlll..n - il e ey Ie] S te - b e—
T e o P ot e [t [ [l F e[y ey o e e iy ol Ml el vl Bt i, ey
S R e e e e e
—. R e el T e e e e O — St S s sl Hst Bt e [
— == - e e = --.-WV;.!;..N e ! o gt el oty oo i e s ol R e
e e o o ol e o o ) o
e Rt el Shapih ik Pty s et st B el gl e L I il s o s e e e e e 1| e
_W:ax D sy S gy SRR e ..hw..wuilwu el S il i e e el S Bt e e el Bl Sl
o e o e o ey e == e S ey s e Py
_ ol ol Qs St s s e e (e el s i Sl W [t s ] e ey
i ] 1 ) 1 e B .l»hll.._




T

T-$T10-ZN

CHART 9A

#
]

=}
o

o=
L)

5

G of

C

=

3

(=3

[
0

LIS

.

'

l

o - | RLITVOD ¥00d 40

- S 35Vd TVNIDRO

N ) B B A I SN ShEa aEm SEE s e—— e




VSN N N VSN VINEOHTYD ‘NOLIITVH “DNI SLNIWNUISNE NVWID3E WO BIWNNIAYM

00z1 oorl 0091 0081l 000z ¥31IWO10HJOULIAdS

CHART 10A
g
8
8

X WNYLDIAS
L 1L oL 6 8 SZ £ 59 9 'S s D@1 %] ON

A . o . SNOUDIW NI HIONIWIA|

[l

.
'
|
'
\
'
HHHH S HIR TR R HEBIH H d33EReIaRgs isasRestil THE T \ QIYVAINI
R R e b e b T e T R AT A B ATE R T EER TER B
B R e SRR ESHERRRAR HERNA1SRERE J3a202200 Hinr R R e R R B R T ]
b ou [ T f....% i H jw it i ] HAH Lw. s xm W,M? HHTET ﬁ itiiip ecmEV.omm
AT R &f3 - TR - i Sanli fogdd paudl b L :
| R R R R i gkttt e S T
: [ g EHH T L T Tf H 1 .ﬁ.m 1EH T e ﬁn PH T P ;
! .- UL. H ] - HHH H ﬁ U W ] 4 xyﬁm r‘ 2 \«QQ .—‘m>n—<z< !
. JIHITHT pans ] 14 I
. THRTE I e 13 1 2sd J._Q. pe adudhand akys 0
1 11 11 4 11 wig basad iy q 8 1.'»,. b )
! o¢ ’ agliagssaisbiisslte HI ] b U s FRHEE
‘ A T T HHHET T g s andl suil e ] ails
_ et il e il A E AT I-1 247
‘g 1aagls : =alERERE Aghs tH i 7 H ahay ) -
'y oy ,_.. THIH T [+ Eaaats tally HHHER ¢ T ogrdd -394 SINAWWOD
(] N e T 111 Thr b :
3 R i A Hi e e - m ZISVHd
' udusg, ko] puant id HI R RS H..i Mt BdySatilssais 2t H NOILVILNIONOD
"wm 0§ o A : I HilE Fav-JZ
Wae' oy pussgd] JRSEAgas - dx
\ 18 bha 1 sahdnalanes a
.m fi 1R L Lt B T ERHT LT VAL IV Y A0S
' [ 4 di7 M geadys B ol Ha L ey 1] fagponduangnd]
= i1 3 H L g fuis s L L Ill.q
) - M 1 Tl A Bath Ao jBEE300s sasatenifasespaesi \uu“mmm W rHLvd
"l 1 H o H H P 41 M7 +HHH “
.ANU T s HIH R H R T A TEH ] BeBijeckisad [+ HHH H
) + [}
- =1 T T tH ] RaR)aasmaisecl Recsnivasssassismity ii AEaths T
’ HH HHT H A T 24 peuns A5aad B S) 580 p i H+3 s 4R
' oz Ebel ST ML St iRl il yoa i G HHLE
I H aniniy - i Be3ss 3 N !
) AT ; 1 spad fepad aas an ash |$adakrandil T |
1 paq y ]
" 14 +14 113“ ﬂ 11T : »71 H4 ..m.n:vl 1 . r.u[&— 1 u = Tvl.nwu “ w“:G:Em
¢ 08 Snnnha HitH1E] HH HiT 2 L+ rOD eatailal s HAHH 1
! L Hi SRR Ra2S0RERRY IS HETHTE 33 vesds o HTHRTHER SR _ 123N0S
1 Seaddans .ﬁ ] u ,r“ aabanigel
H . dadpad Hei
“ -+ T HH is I 1 34e) taka [ " ,
| Hi3s HHH H HiB I Hrrih T H ] 5 e .
! HERE sl N T 7 F BLEBAA
t » L 1] t i H T Hs HEHITE T -+
“ FHED HHT 152 {REsE HIETE LotatRage) SRR ER RS AT F Y90G W NdWvs
ehad pnan g Jip Ng 8 iag R S3EEE passd e by soutl FEass Las Aol B 5188 el P
" - H- s 1R 1.+ < Y ,«4 t L_v HJM! < M#oo— T H ' Wh(g
' teekidning §10 heiit Ieas il o0 [RA] RS0 Iodph oty dERRT AREE Aoohy OE0A EEH] MRS HH T 9o-La-L
“ ndusa nldd i HiP A o b - it 1 i T 3 a g}
(
]
‘
[}
]

' ALIIVAD J0Od 30 ' !
SI @DVd "TYNIDIHO

ettt e e S S



G U G IR A D G BN BN N B B B En
" -~ L4 “ o _ [ _ L s a— . .

A | 3 3
_ 144 2% 4] W\ j 4 /G 12
<< .
i
N
-
.l .
0 L .
£ T T o T7TC n
SRR HE | ” , . - ”
| ] [ 1 y - | ]
8 pasddanagidis iRalN THHHT T s 1 aapl IR BRECC:, u;ﬁnn m
4. - o . N - - - l““ . -
dine T TR T \ ] i HHAHE m
411 i 11 ] [ o]
] : . <
: 1 AT . ! 1L H . - >
i : i =easANREEIE PR LR - ‘ 1] 2
] 1T . as T - >
- " 1 TEE T 1 : RARAE T EE T 1 "
- . (R UA I I _ Hie:
| e RRlesaACRRIRANNASARRRRNRRARERS 1 . ] , AREREERRNRERIRRAN ARERE ERRERES
EaRas R ERCARRRARERAREE anaaasBaRsRERRERES HH: IRRRES i sEERRISREnadas 0P3q i
T UHT
[ . T 11T T T 71 11T AT T ITT LT -
siaRgunashnnahpRadudRnesAnnSESRRAN Iaa iR Sana e i i L T L ()
- T -1- ] FHi1tt - - 1- - AT EH HiFHEE o ¥+ -
L =
RRdsaRSICERRRREREdREE . LT ] : - ] =
TR it ] HiF . THHH] 1Lt TH 1 1A
CEEH R ; ] : 1T ] 1 : ﬂa
NSk nduy sais 1] uu agh 1‘..\...,.._\.% T ] 1 g =
] : T
- - - l “ - 1- 1 . \ﬁ.]lﬂ‘l\_\l ] i i w
N i 1 l\l\ll - L. a
~ 3 IJ‘.%I,IH NyEss 1 A o i 111 k 4 Lr Wv 4 4 TxﬂT__l
] ,. . L sl il e Wl [ bl &
1 ; + 1 ] ST 1177 g 5 ]
, I | | TR o Timll| &8
. L] 1 1 e A HHEHLE
rjdm
U7 (W8 (X0 L) AP uy/ (Uiwy/Bw) AP ‘.B&Vtﬂ RILvH MO
e/ 8 '‘avo’l 088 "1 SNOD 3aNIL ION3IHIA43 0 i ' 13IMS 4@4—\‘5’(
5370 3218 31dWvS Bus LHOIIM Bu IHOIBM| T OS 1000 _=1vaH (1) -1 ~4424°0
z\q§,WDD§ Bw ‘NOISS3HddNS Ui/ (0@8/)@0W) QV UiW/J, ‘31vYH 90dHd IVANVYS
29/ @ Ui/ejiw ‘JIvIS ul/Bw ‘FIVOS Ui/0. 'IVIS 07 B8 W/, '3vaAS ,w N ,HOLVH3d0
(27" VN1 Vol 35a-via SIXV-L| 77 24v0 ONNAH
. 90066 ‘ON 1avd :

Y P .g_u.f., e o

.
RATY TRTS

e

PN - Eﬁrﬁgg O&.H“.mm'l"‘.t! -ttt o) 7t 1= MR B . ccesima . o b
SLAOVY Tvisrag




N ,\I\‘ AR SR = mamm mama P

M_ e 1724 FRF L [ F ﬂ .ﬂ & 74
i i
N
e
—
o 11 g
£ ] :
] . i -
I 1- . A AT T 4 ! ]
4k 4 EE - b4 44-F L . 1. .
1HT Hudan 1 yu fRnl . §usy 1Lr.
HTT R H FE T HE THIN iy TTED ]
O T : L I :
- 11 L T 1 B 11 1
KL R d I.I““J B ) 1r s - 1 + 1
T T L U U , HUTHER TR , {
TR R T DR g 1 , L | H
Neginaniinndiukaaldusypaignl TH ugd - 1 . dnanal Bony - rAREnaAnduRk g
T HE 1HT " - i RaRl ERRANRRN LT 1
L FEELY 1L HHALH T ! 11 : 1T TR
TR L T J L LT O T R .
4 -4 .4~ 1 41 - -4 414 B -+ - \J\. . ; 4. 5 "
A HH H - 1 T {11 LT 11 L1311 "
mEGNAAS NN Rkl 1 T  LLATTH R R B 4
11 i r = ] : B h y
TUEFEEATIT : T L 1 EpRnssiigindggn : i
. i ; .]\ . Il ] HHH
L4 THTEH L Lt K 5 ] o
\\\\ FEE T ] - ll!l\\‘jl‘n ﬁ T ]
\\ ! .\lll_n:\ﬂ_.l _u ] 1 ’ 1 ) ] 1 11l Q.M P4 m 2| L&U.
- T 111 T i ; : L H LI T5r
8 ] [ 1 I LT ¥ F 03 =¥
UL/ (UKL BIL) XD LY AP ul/ (Ui Buw) AP #3530 3L4VH MO
7/ b avol 098 " ISNOD INIL 20N3H343H o U LIS | T 8T R AY
[510 3218 3anvs Bw ‘1 HOI3M Bw ‘LHOIIM osi Q0= 1vaH Aw\- e =1 ~ 424 o0
e /SZXF 300N Bw ‘NQISS3IHADNS ul/ (oes/@ouw) ¢ uw/a, '3UVH '90ud FNAYS
=q/0 u/eIuw ‘Tvos u/Bw ‘FIVAS u/Qe IWOS|TTTEZ D usAe IS {1 -HO01vH3d0
7% SWL Vo1 3S0vi0 SIXV-1| W/ 34,9 ON NN
. 880066 ‘ON 1avd
N e [ IRV VU S O S TP be et o minamse il o e m . TR Thade . Aesn. !

ORIGINAL PAGE I3

FJBvibHvA O3HNSYIN

swoumasu] QiidMD

OE ROOR QUALITY,




Chart Z1Ro

-1-1- L 2 4 2114 +4 - - . 4 R - -t-14 4 +
.. {444 - EEEEES L - 4 - -t
o ++ 1+ 4 EES SHN- . + + - E -]

i 1] nalpnnbsRalaNdantl SRS 1L Tt ] 1IN = - 1
~ ] 177 4 [T+ [ N IEQN

BN
)
{
LY
T
i

TTTF HF 1 § B X ] N - - ] SERRRD ] ]
A+ H +1--H +H 1+ 444 - LHHE A HEHH-1- [ - H41 14+ Hf 11 - 1t
TN adbudgignaiunnny 13T SNpIRuns AR ER R, _.1 N 1 TIHE &8 TR T I3 H TAIETHT 11

-

1T T IRNRE T HAAATTF T 1 ] 1] . C N ]

n

T

1

-+
-~

—
i
3
T
Tt

FAVIHVA O30NSVaIN

. . - 4P THH it . NEEN
L] . 1+ ﬁ S T HH I
g L [ au L) 1314 R s AERRARE ¥ - | ] .
] yye e NEEENERE . IT T AR T T ] [ T [ [+
L R F A R e e R T H T T T ‘ TR L R TTHTTTH _
] BARNNS -+ - 11 4 4 13-+ RABRSENNSNNAREREN RENESaRRN SR - B R - = sg4B 44 -J. -1 4 . 4
LIS TR LI ST H PR VA EE L FEAFV T T T ] T [ CEETTT LT 11 i 18N ]
. 1- HH N SEN T+ H FHA s T -+ o i - -] §- HHH
. | F1-+ 4 |+ = B THEHVT HA 4 - L4 |- ﬁﬂ ' -1 - 4-H BRE = i L1+ 4 L JI_V L3+ -4 41H I
~ 4= -+ - §-1- -4-1 44 144 - . L \\\.l]‘ 4114 - 1 -1+ - +
434 - — 1 o 3 LT S +4- - - g - g
—— | -1 HESEERESRAEN B 4. Y R - -} HHT R TR
J4-H- H1PHE FHFT A L1 s - c - L34 N 4- -
1 - 9 L . L 4 n N NENAEN

BENRA B -4 -} 4 H-¢ i 4 |41 - 1 - 1 . N 13 1K
hERE 11t ] ..ﬁ - 1 - 4 - -4 -4+4-1 + - TTT

'
v
T
H
T

111k 11t - i1 114 +1- - - 444 Fh4- {111 -+ - . -1~ - 4
] JHHE TR I g TP AT R it SREARRRdubN : 1T AUSBEC

y
y
;

T
1 T
. <
T
T
T
I
N BEE
I
T T
. i
N
I I
" T
. H
T 1
RS
Tt
M ¥
—
t
T
i
RO R
t
L
|
Jid
T
H
I
t
1
.
1 H
il
+
t
i I
T
T
*
]
i
-t
i :
1 1
:
M R
A
T
T
r
D]
1 IR
T3
; T
-
Yl
T
—
N
T
+ M
1 i)
—
oot vay

A [ : m,.;I, [ 11 T | SENNERRENSD NS RE RARRUNORRN ARESAUNE IV B s 22201 N1 T -
A % T EAT Rusy 3T T, [ 14 L EEE T R A R Rt e e e T e L m Y\M 1 HERpN

aA
Ui/ (UL/@IW) ' (XO LY ARl Ui/ (uiw/Bw) ‘AP .Illqu.uUﬂMIw.:\E MO
27 B 'avol|Toes "1 SNO3J IWIL 30ON3GU343H 1)) Ut LIHS| T I 9T WY
¢ 2/ U 3ZIS IdWNVS Bw UHIEAM|TBw ‘LHOIEIM{TT O8I 1002 —~AV3H
(VFAD T 300W| T Bw ‘'NOISS3IHdNS Ul (098/180W) e/ Uy, ‘31vH '90Gd (g) »es-t - «wn.m._“mm ’

a9 W/siiw ‘IIvOS uyBw ‘IIvaS /3, ‘AVAS o _OF Ui/, '3WIS WN L HOLYH3d0

T.&\A..:Q VNI Vol 3sa-via SiXv-1| /7 3L/vaTONNNE

. 890066 'ON Lavd

{NAL PAGE IS

OE BOOR QUALITY.

A

LR . ol

Lottt S dae aih b o s bl s et i de i wn v MO e

v
-
Y

FEPE B SR S . . .. C . ) ’ -

R AR L Nk - cisns dibedsiate deses s cilebalbes ot o

a8

T,
'a

Gl SN WS BN NN IR AN SEe smm s

| —_—
'S ” - R s R ——— —l



Chart 21A4

: ERRRENN
It ]
(T ] g {

1\

T
T ¢
il
T
T
Ll
T
T
1
-~
:

M
I
i
X
L 1
) §
i |
M

-
FNBVIHVA O3HNSVYIWN

- - - r 1 - o r N r 7||| r 1 1.
- ) - i 3 1 . s [
-]l 4-1 :]ll.ﬁ FhE-E- d4 - - L, B . - N L o - 3-{-H4- 2
R T T T B T ] THLHET ] T |
L il L L -} L 3 L] ] (1L 44 s L L1 ]
] [ 14 NANNGN JRES g i QRN QERESpAN [ . ! HAH - H A - E
411 A FHA FFERE Y F - 44-H L 4 5 A+ H A p - - R 4 L}
4 - - +H4-F1H 1 F 444 4 +1-14-1- 3 - L L +4 E - 4
i r i T T ’ C T 111 ] y LT 1
Hi L + | E - -1+ 4 4-H 4 - 144 14 -] 4 \lh\. R ® -}
- HHTH - 414 Hi-1 1 - RRR R |- ] 1 41 et 41
. 4 R . 43 F ] - - -1 L1 [
1 -} -1 s - 11 I - ] -4 ] ] Ra2gREANS F-1H-
] ] F 11 H » . a8
[ |41 4 LLId L 1111 - MERNNYE L1y S H- 1 T ¥ LEHE 1 ] A
gL N 11 HESRnh N ] ] | 17 ] i 111 [ RESERNSN ]
28 4F 171 I (T . : T 1 ] LI E ARG

i

——
R
T
[
M
R
1
S
-,

- . v»‘n hlv u.. n 17 : - 17 - N X
N TERRTE L3 b C VO R A AT R LT ] 1]
HH - ARiENe SIS RREAE R 1} - - 41 . - - E -

. HTHTTRS U-ATTTE JHIHTER L SERASEENRa AR RRN T 1H g8 jv
Vgl
U (ui/Bw) AP F2OSS-v 31vd MO
006 “1SNOD INIL 30N36343Y ) T ] o P AN S = /" 11
Bw ‘LHDIIM Buw ‘L HOIBM| T 08I 10037 LvaH R
~ATYT 300N Bw ‘NOISS3HEINS i/ (oes/180W) ulw/, '31vH S0 p - opst =l bl
e/ . ‘FIdWVS
30T U/ ‘3OS uy/Bw 'FIVIS u/Q. ‘FWVIS[TTTTZT B UYDe IWOS|T 7 HOLVHIH0
T,x\.s@ VW1 VoL Jsa-via SIXv-1| 27 31va™ " ONNNY

spunq sy

o
wa

Tt

U/ (UI/8IMI Y (XD L) AP
v7 6 ‘avol
7 U 3ZI8 TIdNVS

890066 ‘ON 1¥vd

. o TP R GU IO WSt {UPP e esind Loduattnsn s s @oth s . mbned BAamcantahod . an e e bk e B8

ol Y WD G &y B O A G S =R TR SR e .- _
. e e -y =-— = -



TABLE OF CONTENTS
FILLER TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
Filler Lot for NASA Lot# 3

TEST AGE

1. Carbon Content.....cic00sccsscccsancsscnsscscscscnes
2. Ash Content...ciococccnccsvcccscccccscssosnccsncses
3. Atomic Absorption...ccccecscccecssascssssssccsncnsna
Sa. Moisture Content......cocvecesccsccssscssscessscns
3b. Ash Content.....cccesssssscssssssssssssssssssssscscs
4. PHocosoessseneocccssssssossssssssscsssssnssnasscssss
S. Particle Size, S.E.M. procedure........ccccccccee.
6a. TGA, *C Bt S0O) LOBB....scscccccsscsssssassssncsssesn

ebo TGA....o...b......b..o.o-.oool..o.ll..o.."‘..o...

7. Particle Size Diatribution.......’...........I....

N NN = o b ke b o e e

.7.. PBTtiCle Size, Hﬁriba.-‘-.....--........-.-.-..-oo

CHARTS

TGAI...I.....I.l...l.............l.l.'l“...‘..l..l. GA-GC

Particle Size Distribution...ccccesccescccsesccrcnce 7A - 7C




il

u. s.

FILLER TESTING

NAS8-36298

POLYMERIC O.E. 71108

Filler Lot for NASA Lot# 3

1. Carbon Content, X%
QAI-S560

2. Ash Content, %
PTM-71B

3. Atomic Absorption, ppm
CTN-53B

(Values are average of

2 determinations)

3a. Moisture Content, %
CTN-53B

3b. Ash Content, %
CTM-33B

4. pH, Units
ASTM D1512

5. Particle Size, wicrons
S.E. M. procedure
(Average values are
of 20 determinations)

6éa. TGA, *C at 50% Los=s
CTN-31

HITCO MATERIALS DIVISION

SAMPLE

Page 1 of 2

#3A-1 #3A-2 #3A-3
99. 40 99, 32 99. 44
NASA LOT# 3 AVERAGE 99.39
9. 000 9. 000 Q. 000
9. 0200 2. 0002 Q. 00S
AVG., 0,000 2. 000 0.002
NASA LOT# 3 AVERAGE 0.001
#3A-1 #3A-2 #3A-3
Na 6.0 6.0 6.0
K 2.5 1.0 2.0
Ca 2.5 2.5 2.0
Mg @.0 0.0 2.0
Li 0.9 0.2 Q.0
TOTAL 11%. 9.5 10.0
. 010 . 215 9. 000
£ 005 £ 920 2. 000
AVG. . 008 .018 9. 200
NASA LOT# 3 AVERAGE .008
. 025 . 000 « 200
£ 9025 + 910 . 000
AVG. <025 « 205 . 200
NASA LOT# 3 AVERAGE .010
4.80 4.75 4.85
4. 95 4.80 4.89
AVG. 4.88 4.78 4,82
NASA LOT# 3 AVERAGE 4.83
AVG. « 51 « 51 <42
NMaximum -« 99 .88 .85
Miniwmum . 20 <18 ° 15
Std. Dev « 23 .« 20 «17
NASA LOT# 3 AVERAGE SIZE .48
864 860 850
NASA LOT# 3 AVERAGE 858

[y
< Q
-3
* =
W

SON M
O0WLS

[
®
N

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 o (714) 549-1101 ® TWX (910) 595-1130 ® FAX # (714) 549-2858-5-2437



Page 2 of 2

1l o r SA Lot# 3
6b. TGA See Charts 6A-6C
CTH-51
7. Particle Size Distribution See Charts 7A-7C
CTH-72 '
7a. Particle Size, microns #3A-1 #3A-2 #3A-3
CTH-72 .89 .94 .89
: 94 ;1 83 : 86
AVG. .92 . 88 . 88

NASA LOT# 3 AVERAGE .89
U.S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Departiment
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U S Polymeric Page 1 of 2
RESIN TESTING

NAS8-36298
U.S. Polywmeric O.E. 71108

SP-39A Resin Lot for NASA Lot# 3

e s s 0D OB N OO B D B W B
[
£ ]

Resin Solide, % #3-1
: PTM-7C 79.3
{ 78.1
77.2
AVG. 78. 2
2. Specific Gravity @ 25¢C 1.181
\ PTM-29C
3. Vigscosity, Brookfield, cps. @ 22.8¢C 15, 000
PTM-14C
4. Gel Tiwe, min:sec 4:22
PTM-47B
S. Atomic Absorption, ppm Na 18.0
CTM-53B K 1.8
(Valueg are averages of Ca 5.8
four determinations) Mg 1.3
Li 0.0
TOTAL 26.8
6. Volatiles, Gas Chromatography See Charts €A
CTM-~-55
7. TGA, % VWeight Loss at 500¢C 39.9
CTM-51 (AIR)
See Chart 7A
8. DSC, temperature °C 185
CTM-5S0A
See Chart 8A
' 9. HPLC See Chart 9A
| CTM-49A
!
‘ 10. GPC, Average molecular wt. 1932
‘ CTM-49A
L SBee Chart 10A
|
| 11. pH, units 8.2
i CTHM-1B

ﬂ/ HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 ® TWX (810) 595-1130 e FAX # (714) 549-2858-5-2407




12.

13.

14.

1S.

Page 2 of 2

USP-39A Resin Lot for NASA Lot# 3

Phenol Content, %
CTM-S5 Appendix 1

Chang’e Index, ml.
CTHM-5B

RDS, Minimum Viscosity, cps.
CTM-57A

NNMR
Vendor procedure

#3-1
11.64
12. 02
AVG. 11.83
22.2
Min. Visc. eC
#3-1 175 111
See Charts 14A

See Charts 15SA

U. S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

09:1"0:_.9;.&.—3.3_

Length

Dia.___l.l.i y
Liquid Phase ﬁ:&

mn s__<.|

Support m
Mesn
Carrier Bas

Rate
CHART SPEED

Size

Rotameter
inlet Prasslapsig
—_—2

al/min

SANPLE MM;E’

hatiouss.

welalplele

Yoltage oo
FSensit.

fow Rates, mi/min
Hydrogen 40 Ait Ll
Scavenge e
Solit
Temperature, 9C
Bet. 222 inj. el
Column Initial

Finsl

Rate
Solvent
Concn.

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH
ETHANOL
MECL2
ACETONE
1PA

THF
ACETONITRILE

CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

6
1.18
1.28
1.45
1.83
3.08

s & W
O ON

3
.08
15.03
17.98
19.6
22.08




CHART 6A
ORICRNAT PAGE 13
. CE BOOR QUALITY )
] * VERTICAL SCHLE FRACTOR: 14
*%+¥ RERL TIME CHROMATOGRRN *3%

E'L== E.
g _ .
E

Y

-4

i

f

0

I r

Y

ufflfr
[
[}

vy

IINHL FULL SCHLE MU =ieée 6o

EMELE USFZQH 3- . . e =

- CeG 1RES SAMPLE - USPESR 2-
1ec. - =0 L5 eHs L MTECT T e 1059%GHS/HL
IME: 15:29 i

SieT TIME: 15:23

ATE: 12711786 DATE: 1273186
FERRTOR- JGz OFERATOR: JGZ
LN TIME:  3@.68 MINUTES . - .
HAN: @ CHAN: @
Kk RET FEAK  RRER B FEFAK . . e e meas
G. TIME ARERA oL HT . 53. T?%E 2522 REEH E F§$g
: €S 1477 @41 2 2z - oo m i -
R SN P iR roig e opurg g
: 1.fp lerame D 181 2 1113F 7 3.20 2984100 67.116 E BSESE
" 2.38 2984160 52 637 2§58 L0 0o edumald wa lon s woceT
& = en Can3 Y g Sés I 21,93 343230 9,553 2T 14407
+ 11.7S5 11882 67 1 £35 oL mmacea

[ 21 97 343236 9.585 7 10467 ThehL AREA=  SS96531

be et oo MIN PE_WIDTH= 15

1ITRL ARER=  3£11235 .= S _

phL ARERs AREA FEJECT= 12680

N.FL WIDTH= 1%

ER REJECT=  1@68
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SUPOND Instruments

PART NO. 990088
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uspBOIAJ HEAT cooL__1SO WEIGHT, mg— 3. &
ATM___ A\ @ IFT, in N REFERENCE
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' CHART 9A

| lDATA FILE A:FHENDZ8.HDR TAKEN 09-05-1986 11:46:23

‘Il WM AREA FERCENT REFORT 93696569 9 '
936 36 9 3 3 I H 6 I I 06 396 I 36 6 I I I 36 I U I 6 I I 6 9 I DI I 0 96 3 U 36 I I 3 I I 96 3 I 936 I J6 I 06 69 36 06 90 0 9696 6 96 36 696 36 96 36 36 296 3 36 X
* Sample Name: USP39A,3-1,C=6.93 Operator Initials: JGZ *
Date: 09-05-1986 11:46:23 Method:FHENOLIC DATA FILE: A:PHENDO2B.FTS *
Interface: 4 Cycle#: 28 Channel#: O Vial#: N.A. *
# Starting Peak Width: 10 Threshold: .01 *
N LR R Ty Xy e e T YR T T T2
‘lL Instrument Type: BECKMAN HFLC Column Type: MICROBONDAFAE C-18 #*
* Solvent Description: THF/WATER, 2:1 BY WEIGHT *
m* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *'
'9 Detector 0: 220NM/.SAU Detector 1: *
Rt Misc. Information: LENGTH=25 *
P49 I Y ST I I 636 H I A6 U I 6 I I I T2 I 62 9 3636 3 36 3636 3 26 3 3 I 36 B 36 I JE T 3 36339 I I I 636 I I I I6 I I I I3 3
"Starting Delay: 0.00 Ending Retention Time: 10.00
Pk KRet Peak Area B Feak Normalized Area/
'ND. _Tz‘n_re Area pA L Ht. 7% Height
W 2 1.78 BR260 53.0494 2 S100 100,000 17.5
3 1,93 25796 15.3310 2 44619 28.899 S.6
4 2.03 53203 31.6196 2 4863 59.604 10.9
Total Area: 168258 Area Reject: 1000 One sample per 1.000 sec.
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*%* Calibration Data **%

Calibration Name:
Misc Information:

Fit Type: 3

Log Mol Wt = A + Bx + Cx™2 + Dx"3

A=  2.538977

B= 2.1135€15 C= -.5646824

GPC CALIBRATION PLOT

D= 3.606432E-02

Coefficient of Determination: 0.9902
Ret Time Molecular Weight Log Mol Wt
3.50 35000 4,544
4,33 15000 4.176
4,83 3600 3.556
5. 09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 S 72 1.857
Log Hol Wt EPC CALIBRATION PLOT
S — anm—
1 | -
o ]
4 — —
1w [ -
- .
3 = —
1w [ -
2 = 6\9;
19
P ——
e ——
] ] | | |
i
1' 2;0 3:' ‘n' S.' 60' 7'8 Bl.

Retention Tiwe or Volume



ORIGINAL PAGE IS CHART 10A

OE POOR QUALITY
FILE A:BFC3S5.HDR TAKEN 08-05-1986 17:53:34

M- P B - P P M M GFHFC REFORT BE- B B B B M N M

393 3 I I I I 36 I I I I I I I 96 I K I I I I I I I I I I I I I I I K I K36 I I I I I I I I IE I I I I I I I I I I I W I I I I I I I K I KWK

wnple Name: USF3I9A 3-1=2.68 Operator Initials: GEF *
ites  08-05-1986 16:21:21 Method: DATA FILE: A:GFC3IS.FTS *
iterface: S Cycle#: 35S Channel#: O Vial#: N.A. *
arting Feak Width: 60 Threstold: © *
A B U H B3 I 36U I U I I U I A6 H I T I I AU e U I F AU I BT H T I I T A AT I T U6 I I I I I I I I I
nstrument Type: HFLC/EECKEMAN Column Type: ULTRASTYRAGEL S00A *
‘ Solvent Description: THF *
Operating Conditions: T=35C FLOWRATE=2.O0ML/MIN *
| Detector O: 254NM/.1AU Detector 1: *

*

Misc. Information: CALIEBRATION/GFC
[T RV VIP RV R B R R S SR R YRR SRR FEE Y R Y Y XY ¥ Y 233222 T AT

ting Delay: 0. 00 Ending Retention Time: 10.00
bration file: GPCPHEN
reular Weight Distribution Averages

line TIMES: 3.85 to 10.00  MW: 22295 to 2
'ess . TIMES: 3.85 to 10.00 MW: 22295 to 2
i1 Area: 203112
1932
297
In= 6.5017
. 5426
1642
% frea Log Mol Wt vs. Areaz-Cumz Cum %
2.7 TITTT 11 lmn1ll pmrn ] W” T 1 'manr 188
—~ 75
-
| 58
; i -1 25
i
| | } ]
’ T Wiii g IR T T 8
Mol Wt 5 4 3 2 1 8

] 18 10 18 18 18 18



CHART 14A
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Rheometrice RECAP 11

——— i . St S —— —

Eb'eriment Ne. 4 Sample No. : 1
ritle:
sl.-"":'ﬁ FINGERFRINT VISCOSITY PROFILE USF 394 RESIN NASA LOT Z-t

IsErator :CP

)ie and Time : Friday, August 15, 1984 — 15:246:35
jperating Mode @ DYNAMIC
k‘v'ep Type 1 CURE

geimetr“y : DISKE & FLATE

5 rRADIUS H 25.00
‘ eTel= : Q.50

c.es :

TRAIN =50%
F"C!UENCY =10 RAD/SEC

.

ORIGINAL PAGE Is
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FINGERFRINT VISCOSITY FROFILE USF 39

ETH*
F012E
1.827e+007
1.830e+003
1.&480e+003
1.375e+003
1.054e+003
8.598e+0Q02
54002
L DETe+002
. FORa+002
L OEZe+O0R
2. 3622+002
1.873e+002
1.488s+002
1.200a+002
Q.59%e+001
7.890e+001
6. H3IFe+001
5. S70e+001
4,.797e+001
102e+001
2.5102+001
T.00be+00 ]
2.608e+001
2.257e+00]
1.92%9e+001
1. 5548+001
1.472e+001
1.220e+001
1.158e+001
F.881e+000
2.I387e+000
8. 29%e+00
8.047e+000
65.981e+000
bH. 0F2e+000
5. S88e+000
5. 03Z8e+000
4,581 e+000
Z.ES1e+000
T, 181le+d00

2. B50R+000
2. 731e+000
2. 56Z2e+000
2.4572+000
1. 750e+000
2., 104:+000
2. A6Ce+000
. EaZee0D)
2. 1%98e+000
RL.2R%e+Q00

J G (O

ETA’
FOISE
1.8Z62+007
1.82%9e+003
1.6480e+003
1.374e+003
1.096e+003
8.5%4e+002
6.589e+002
5. 0S2e+002
3. 897e+002
3. 026e+002
2.3542+002
1.846Z+002
1.476e+002
1.185a+002
9.484+001
7.793e+001
6.550e+001
5.513e+001
4,73 3e+001
4, 346e+001
3. 46Te+001
2.968e+001]
2.573e+001
2.228e+001
1.904p4+001
1.626e+001
1.454e+001
< 26Ze+001
1.135e+001Y
9, 736e+000
2. 26&2+000
B8.216e+000
7 .97 124000
&, 93Se+000
5. 035e+000
5. 54%e+000
5. 0Z20e+000
4, 57Fe+Q00
. 84462+000
3.171e+000
Z.B4Ce+000
2.716e+000
2.4634a+000
2. 107e+00D0
1,578a+000
1.951e+000
2.178e+000
2. ZA3a+000
1.874e+000
2. 8B4e+000

ETA®
EGISE
4,%04e+201
3.8%&e+-001
I.551e+001
.17 8e+001
2.514e+001
2. 120e+001
2.2337e+001
2.205e+001
2. 00%9e+001
2.016e+001
2.004e+001
2.007e+001
1.715e+001
1.818e+001
1.4752+001
 ZT0e+001
1.082e+001
9. 240e+000
7.814a+000
6. 764a+000
5. 70Z2e+000
4, 7748+000
4, 225e+000
3. 622e+000
R.129e+000
2. 552e+000
2. 27 0e+000
Z.1561e+000
2. 176e+000
1. 688e+000
1.504e+000
1. 170e+000
1. 102 @+000
8.019e-001
8.276He-001
&.4617e—001
4,197e~001
1.556e-001
1.960e—-001
2.447e-001
2.798e-001
2.852e-001
7. 025e-001
1.283e+000
7. 56808-001
7.875e-001
1.147e+000
1. 26Z2e+000
1.146e+000
1.795e+000

TORQUE
GRAMS-CM
2.316e+002
2.321e+002
2. 080e+002
1.742e+002
1.385e+002
1,086e+002
L 21le+001
6. 3Z80e+001
4,915e+001
Z.B815e+Q0!
Z2.9722+001
2.353e+001
1.871e+001
1.507e+001
«206e+001
9.907e+000
8.341e+000
7. 025e+000
&. 021 e+000
5. 151e+000
4. 408+000
2. 774e+000
T.272e+000
2.3T8@+000
Z2.424a+000
R.077e+000
1.850e+000
1.607e+0200
1.451e+000
1.240a+00Q0
1.175e+000
1.045e+000
1.010e+000
8.771ie-001
7. 648e~-001
7.0202-001
& 3T0e-001
5.751e-001
4, 837e-001
3.992e-001
3. 580e-001
. 4Z28e-001
7.21%e-001
J. 0252001
2.198e-001
2.848e-001
Z.08%e-001
. T4 32e-001
759e-001
- 0S42-001

-r
&S
e
-
4

TIME
MIN.
2 OG0Oe~001
1. 000e+000
2., 000e+000
T O00e+000
4, G00e+000
s O00e+000
6. 000e+000
7 . O0Ce+000
8. 000e+000
9., 000e+000
1.000e+001
1.100e+001
1.200e+001
1. 300e+001
1.400e+001
1.500e+001
1.600e+001
1.700e+001
1.800e+001
1.900e+001
2. 0002+001
2. 1002+001
2.Z200e+001
2.300e+001
2.400e+001
2. 5002+001
2.600e2+001
2. 700e+001
2. B800e+001
2. F00e+001
T 000e+001
. 100e+001
3. 200e+001
T TO0e+001
I.400e+001
Z.E500e+001
R, 600e+001
3. 700e+001
3. B0O02+001
T P00e+001
4, O00e+001
4, 100a2+001
4, 200e+001
4., 300e+001
4,.400e+001
4.500e+001
4, 45002+001
4. 700e+001
4, 800e+001
4, 900e+001

_1-

TEHF

DEG. C
TO0e+G01
200e+001
TOde+001
AN+
&G0+ o0 ]
BC0e+001
FOOe+001
100e+0G01
TO0e+001
4., 500e+001
4., 700e+001
4,900e+001
5. 0002+001

Db L A

0. Z200e+001
5. 400e+001
5. 600e+001
5. 200e+001
&L, O00e+001
6 200e+001
&6.400e+001
5. 600e+001
S 700s+001
6. 900e+701]
7. 100e+00]
7. T00Ce+001
7. S00e+001
7. 70Ce+00]
7. 900e+001

100e+001
. 200e+051
8.4C0e+001
8.5002+001
ga.200e+001
9, OO0e+001
9.200e+001
9. 4002+001
Q.6002+001
9. BO0e+D01
1.000Ce+002
1.,020a+002
1. CACe+002
1.C502+002
1.070e+002
1, 090a+002
11 Ce+002
1 30e+002
150a+002
1. 170a+002
1. 180e+002

1., 200a+002

1.
1.

ORIGINAL PAGE IS
OF RPOOR QUALITY



FINGERFRINT VISCOSITY FROFILE USF I94 REEIN NSEA LOT 3-1
ETax ETA" ETa" TORGUE TIME TENE
FOISE FOISE FOISE BREMS—CM MIN. LEE. T
3. 422e+000 2.9T4e+000  1,761e+000 T97e~-001  S.000e+001  1,220e+002

3.3248+000
4., 180e+030
4. 882e+000
6. 760 e+000
8. 10Be+000
1.276e+001

Z2.G07e+00
Z.&54+000
4.4844+000
6. 23F9e+000
7. 52%e+000
1.180e+001

1.61G%e+000
2.032e+000
1.9182+000
2.457e+000
T. 01 Ce+000
4., 8TT7e+000

4.

4.175e-001
5.247e~001
6. 0Bie~001
8.4%7e-001
1.018e+000
1.603e+000

ORIGINAL PAGE IS
OF POOR QUALITY,

S.100e+001
S.200e+001
5L 200e+00])
5.400e+001
5. 500e+001
8. 600e+001

[ S S )

2E0e+0032
ZAOe+002
2ECe+02
JI00e+002
SEDe+D0Z

S De4+000
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FABRIC TESTING

Page 1 of 3

\ NAS8-36298
‘ U.S. POLYMERIC 0O.E. 71108
WCA Fabric for NASA Lot# 3 (HITCO)
la. Breaking Strength, lbs/in, WARP #3-1S
» ASTHM D1682 PICK 43
| CENTER 61
PLAIN 53
: AVG. 52.3
‘ 1b. Breaking Strength, 1lbs/in, FILL
ASTM D1682 PICK 16
CENTER 16
PLAIN 22
AVG. 18.0
|
{ 2a. Carbon Assay, %
MDQAI 5560 PICK 99.7
CENTER 99.9
PLAIN 99.1
AVG. 99. 57
2b. Hydrogen Assay, %
MDQAI 5560 PICK <, 01
CENTER .01
! PLAIN <. 01
1 AVG. EST .004
2c. Nitrogen Assay, %
i MDQAI 5560 PICK .2
i CENTER .04
PLAIN <. 05
AVG. EST .08
3. Visual Inspection See Chart 3A
, QCi-102
‘ 4. Specific Gravity, Units
PTHM-84 1.6247
i 1.6975
1 1.6674
AVG. 1.663
]
| S. pH, Units
CTM-24B 6.4
' 6.4
; AVG. 6.4
[
6. TGA, *C at 50X Weight Loss SET UP_#1
| CTM-S1 (AIR) #3-1S 951
‘ S\ See Chart 6A
4 HITCO MATERIALS DIVISION

‘ 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 e (714) 549-1101  TWX (910) 595-1130 e FAX # (714) 549-2858-5-2437



7a.

7b.

7c.

8a.

8b.

Sa.

9b.

10a.

10b.

Page 2 of 3

3 (HITCO)

WCA Fabric for NASA Lot#
Atomic Absorption, ppm
CTM-53B Na
K
Ca
Mg
Li
AVGI
Moisture Content, %
CTM-53B
Ash Content, %
CTM-53B
Filament diameter, wmicrong, WARP
S.E.NM. procedure
{diameters are an average
10 weassurements)
Filament diameter, wicrons, FILL
S.E. M. procedure
(diameters are an average
of 10 measurements)
Thread Count, per inch, WARP
PTM-5A
AVG.
Thread Count, per inch, FILL
PTM-5A
AVG.
Areal weight as received, gm/4x4
PTM-3A LEFT
CENTER
RIGHT
AVG.
Volatiles as received, %
PTHM-3A LEFT
CENTER
RIGHT
AVG.

#3-1S
10

[
anms

. 000

. 005

#3-1S
9.33
8.00

10. 30
.77

AVERAGE
Minimum
Maximum
Std. Dev

#3-1S
9. 36
7.10

10.55
1.17

AVERAGE
Minimum
Maximum
Std. Dev

#3-1S
29

29

29

29
29
29.0

22
22
22
22
22
22.0

- 2. 508

2. 435

2: 496
2. 486

« 28
.24
.32
.28



Page 3 of 3

WCA Fabric for NASA Lot# 3 (HITCO)

10c. Weight Change on Acetone Wash, % #3-1S
PTM-3A LEFT « 024
CENTER -. 04
RIGHT - 04
AVG. .01

U.S. Polymeric

A4 M Q_u

Hamid M. Quraishi, Manager
Quality Assurance Department
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Page 1 of 4
PREPREG TESTING
NAS8-36298
U.S. POLYMERIC 0O.E.71108
FM S5064J NASA LOT# 3 U.S.P. LOT# CQ2137 (HITCO)
1a. Resin Content, Soxhlet, % ROLL#1-S
CTHM-6D 34.2
33.7
33.2
AVG. 33.7
ib. Filler Content, Soxhlet, % 14.0
CTM-6D 13.8
13.6
AVG. 13.8
1c. Cloth Content, Soxhlet, %X S51.8
CTM-6D 52.5
53.2
AVG. 52.5
2. Volatile Content, % 3.0
PTM-17B 2.9
2. B
AVG. 2.9
3. Flow, % 12.0
PTM-19G 11.7
10.7
AVG. 11.5
4. Resin Content, Dry basis, % 34.3
PTM~-16F, Type I1 34.6
33.8
AVG. 34.2
S. Tack, 1l1lbs 30
PTM-80 :
6. Gel Time, seconds 46
PTH-20E
7a. Atomic Absorption, ppm Na S5
CTHM-53B K "]
Ca o
Mg 3
Li 2
TOTAL 8
7b. Moisture Content, % 2.04
CTH-53B

&) HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 e (714) 549-1101 « TWX (910) 595-1130 @ FAX # (714) 549-2858-5-2437




7c.

FM 50643 NASA LOT# 3

Ash Content, %
CTH~-53B

8. TGA, % Weight Loss at 500+C

CTM-51 (Nitrogen)

9. DsSC, »C
CTM-50A
1@. Infrared (IRZB) Baseline

11.

12.

13a.

13b.

13c.

14a.

cTN-21C

Environmental History

Page 2 of 4

U.S.P. LOT# C02137 (HITCO)

See Chart 8A
Firet Temp

See Chart 9A

ROLL#1-S
.25
10.1

182

.82

See Chart 10A

Date manufactured:

Packaged in:

Date shipped:

Specific Gravity, Cured, Units

ASTHM D792

Teneile Strength, ksi, WARP
FTMS 406-1011

Tensile Modulus, wmei, WARP
FTMS 406-1011

Tensile Elongation, %, WARP
FTMS 406-1011

Flexural Strength, ksi, WARP
FTMS 406-1031

2 May 1986

MIL-B-131 Class I
bag supported in
cardboard carton
16 June 1986
in 40°F truck

AVG.

AVG.

AVG.

AVG.

AVG.

1.430
1.430
1.430
1.430
1.430

20.38
21.27
20. 46
20.88

16. 69
19.93

2.02
2.03
1.99
1.84
1.89
1.95

1.33
1.41
1.17
1.26
1.16
1,27

27.10
30. 21
27.79
28.12
29.19
28. 48



FM S5064J NASA LOT# 3 U.s. P.

Page 3 of 4

LOT# C@2137 (HITCO)

14b. Flexural Modulus, msi, WARP
FTMS 406-1031

15a. Compressive Strength, ksi, WARP
FTHMS 406-1021

15b. Compressive Modulus, wmsi, WARP
FTHS 406-1021

16. Double Shear Strength, kei
FTHS 406-1041A -

17. Barcol Hardness, Units
ASTM D-2583
(Average of 10 determinations)

18. Residual Volatiles, X
PTH-98

19. Resegin Content, Pyrolysise, %
CTM-14B

20. Acetone Extraction, %
CTHM-18A

2la. CTE, in/in °*F with PLY
PTM-61B

AVG.

AVG.

AVG.

AVG.

AVG.

AVG.

AVG.

AVG.

1.69
1.84
1.58
1.49
1. 39
1.60

16. 16
20.12
17.49
18.49
19. 37
18.33

2.25
2.34
2.38
2.15

2:.17
2.26

2.51
2.33
2.37
2.38
2.63
2.45

61.9

1.57
1.55

1. 32
1.48

32.40
31.65
S81.92
31.99

3. 50
4.13
4. 22
3.95

3.26
4.70
3.98



21ib.

CTE,

FM S5064J

in/in

PTH-61B

NASA LOT#

*F Cross PLY

3

U. sl P.

Page 4 of 4

LOT# C@2137 (HITCO)
16.88
11.75
AVG. 14.32

See Chart 21A

U.S. Polymeric

A o Q

Hamid M. Quraishi, Manager
Quality Assurance Department
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U 8 Polymeric

u. s.

1. Carbon Content, %
QAI-S5560

2. Ash Content, %
PTK-71B

3. Atomic Absorption, ppwm
CTHM-53B
(Valuee are average of
2 deterwinations)

3a. Moisture Content, %
CTM-53B

3b. Ash Content, %
CTM-53B

4. pH, Units
ASTHM D1512

S. Particle Size, wmicrons
S.E. M. procedure
(Average values are
of 10 determinations)

6a. TGA, °C at S50% Lo=ss
CTH-S1

HITCO MATERIALS DIVISION

FILLER TESTING

NAS8-36298

POLYMERIC O.E. 71108

ot fo ASA Lot#

AVG.

Ca

Li
TOTAL

SAMPLE
#4-1 #4-2
99. 7S 99.57

NASA LOT# 4 AVERAGE
. 005 . 200
2021 2015
.013 . 008

NASA LOT# 4 AVERAGE
#4-1 #4-2
2.9 2.9
1.5 2.0
1.5 2.5
1.0 1.0
2.0 2.0
6.0 3.5
0.018 2. 005

AVG.

2. 030 .015
°.024 2.010

NASA LOT# 4 AVERAGE

AVG.

@.005 Q. 005

2. 000 2. 005
2. 003 9. 005

NASA LOT# 4 AVERAGE
4.70 4. 80
10 BQ 1. és
AVG. 4.7S5 4.82
NASA LOT# 4 AVERAGE
AVG. «42 .38
Maximum « 56 «73
Minimum « 20 . 20
Std. Dev .28 <03

Page 1 of 2

£4-3
99. 17
99. 50

.010

+ 005
. 008

.010

#4-3

Sk o e
L] [ ] L ]
onees

k

3.5

0.010
2.015
©.013
@.016

0. 000
2. 000
2. 000
2. 003

4. 80
4.65
4.72
4.76

«43
.70
«23
.28

NASA LOT# 4 AVERAGE SIZE .41

701 688

697

NASA LOT# 4 AVERAGE 695

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 o (714) 549-1101 e TWX (910) 595-1130 o FAX # (714) 549-2858-5-2437



6b. TGA
CTH-51

7. Particle Size Distribution

CTH-72

7a. Particle Size,
CTM-72

1

microns

er

Page 2 of 2
ot#

See Charts 6A-6C

See Charts 7A-7C

#4-1 £4-2 4-3

.94 .79 .98

24 82 91
AVG. .94 .80 .94

NASA LOT# 4 AVERAGE .89
U.S8. Polyweric

Hamid M. Quraishi, Manager
Quality Assurance Departwment
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U 8 Polymeric Page 1 of 2
RESIN TESTING

NAS8-36298

U.S. Polymeric 0O.E. 71108

USP-39A Resin Lot for NASA Lot# 4

1. Resin Solids, % #4-1 #4-2
PTM-7C 83.0 82.8
83. 6 83.2
2.4 83.5
AVG. 83.0 83.2
LLot# 4 AVERAGE 83.1
2. Specific Gravity @ 25°C 1.167 1.169
PTM-29C Lot# 4 AVERAGE 1.168
3. Viscosity, Brookfield, cps. € 22.8°C 13,750 13, 500
PTM~-14C Lot# 4 AVERAGE 13,625
4, Gel Time, min:sec 4:15 4:05
PTM-47B Lot# 4 AVERAGE 4:10
S. Atomic Absorption, ppm ' #4-1 #4-2 LOT4 AVG
CTM-S3B Na 91.0 100.0 95.5
(Values are averages of K 3.0 3.0 3.0
tvo determinations) Ca 12.5 14.5 13.5
Mg 4.0 3.5 3.8
Li 0.0 0.0 0.0
AVG. 110.5 121.0 115.8
6. Volatiles, Gas Chromatography See Charte 6A-6B
CTM-55
7. TGA, % Weight Loss at 500°C 42.8 42.5
CTM-51 (AIR) Lot# 4 AVERAGE 42.7

See Chart 7A-7B

8. DSC, temperature °C 186 188
CTM-50A Lot# 4 AVERAGE 187

See Chart 8A-8B

9. HPLC See Chart SA-9B
CTM-49A
10. GPC, Average molecular wt. 1679 1577
CTM-49A Lot# 4 AVERAGE 1628
cC - ; See Chart 10A-10B

j\HITCO MATERIALS DIVISION
! 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ® (714) 549-1101 » TWX (910) 595-1130 @ FAX # (714) 549-2858-5-2407



Page 2 of 2

UsP~39A Reein Lot for NASA lot# 4

p- 22 IS K42 FLL B e

15.

pH, units #4-1 #4-2
CTM-1B 8. 18 8.20
Lot# 4 AVERAGE 8.19
Phenol Content, % 12.83 12.93
CTM-55 Appendix 1 12. 55 12.84
AVG. 12.69 12.88
Lot# 4 AVERAGE 12.79
Chang’s Index, ml. 24.9 24.6
CTM-SB Lot# 4 AVERAGE 24.8
RDS, Minimum Viscosity, cps. Min. Visec. *C
CTM-57A #4-1 148 106
#4-2 143 106
AVG. 145 106
See Charts 14A-14B
NMR See Charts 13A-15B

Vendor procedure

U. S. Polymeric

Aot M. O

Hamid M. Quraishi, Manager
Quality Agsurance Department



CF ?QOR.QUﬁlETY

TYPICAL GAS CHROMATOGRAPH SET-UP

Opemnt_g.an%_- z Date

Column

Length
Dis.

Liquid Phase |

X

w. &

Support

Hesh 2
Carrier as__H€.
Rotameter

inlet Pr ;Epsig
Rau_i__ al/min
CHART SPEED

SANPLE |
Size

Yoltage
Sensit.

Flow Rates, mi/min

Hydrogen £ Ait o

Scavenge
Split

e 2 el

Temperpturs, OC

Det. RO _ |n] RO

Column laitis

Final

Solvent

Rate QJFZ:‘IO_-

.

Concn. Qe

ol -
Sl

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH
ETHANOL

MECL2

ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE:

RETENTION TIME (MINS.)

THF WAS USED TO DILUTE THE RESIN SAMPLES.



ORIGINAL PAGE IS
OF POOR QUALITY .

VEFTICAL SCRLE FRLCTOR:1x

_ REAL TIME CHROMATOGRAM %X
%lr;-—" iz |-
§ f-— ..'- N,
E' = —
t é:
;i 12_
|
rL:=*
r(__
-
[ \ 33=%
I
FINAL FULL SCALE MV =1006. 6a
SAMFLE : USFISA 4-1
AN C =\ = GMS -
MIZC. C=@.11631 GMS-ML CAMFLE: USFISH 4-1
TIME: 12 34 MIsC. C=3. 11531 GMS ML
DATE: 121688
ame TIME: 12:34
OFERATOR: JGZ DRTE. 12-16/86
FUN TIME: 3IB.93 MINUTES OPERATOR: JGZ
DELRY TImME: ©.0Q@ RUM TIME: 30.88 MINUTES
DELRY TIME: @ @@
FK  RET FPERK.  AFEA B PEAFK CHAN: @
NO TIME ~ RRER % L __HT. PK  RET FEAK AFEA B  PEAK
MO. TIME ARRER % L HT
1 €7 1162 @29 1 1841 TUTmmoooosos oo oes—o———o—sso———o—-
; 6@ TEE2S 1.922 2 11333 ..
i 186 1915€a 4.815 2 113e0 $ 1.68 76625 1.933 2 11343
S 3.20 3115808 78.236 2 97574 4 1.88 13136@ 4.841 z 11350
& 3.9% 136680 2 .429 3 18372 S 3.26 3F11&86A 7L .6€6€53 = 97574
7 5. 93 086 977 4 1572 [ 3.38 1736628 3 .447 2 16372
8 5 =n 33e5 ‘@B o 336 32 21.72 54611 1.377 2 16649
18 11 .63  1389@ ‘343 > £5s 23 21.98 178718 4.5a7 2 14799
33 21.99 17710 4. 4823 2 14799 N
22 22 Shre9s 5 267 5 M TOTAL AREA= 39649
34 22.186 287598 .27 2 1was5gl THRESHOLD= 1
. 3986379 MIM PE . WIDTH= 1%
THRAL ARER= 3986375 AREA REJECT= 15080

IMIN_PE WIDTH= 1
ARER FREJECT= 1006



CHART 6B

l ~ ORIGINAL PAGE IS
OF POOR QUALITY

.

", )
' £+ RERL TIME CHREOMATOGRERAM xixx

FI VERTICAL SCALE FHCTOR:1¥
[r:__________

l i’.f - ;:=~
- _ e

o) O 4§
|

Lo e and om ol
[

14_|

-

'111"1]

l :xfd__.
1
| \ ]
I 3!’::“_’5
FINAL FULL SCALE MY.=1680 60 f

1494 SAMPLE - USF3ISA 4-2
DATE: 12-16-66 MISC. 0= 1219% GMI-ML
OPERATOR: JGZ2
I | TIME: 14 94
RUM TIME: 3&.38 MINUTES DATE: 1216786
DELAY TIME: @, @@ GFERATOR: JGZ
CHAN: @
' FUH TIME: 35.0@ MINUTES
FE  RET FERK AREA B  PEAK DELAY TIME: @.@@
NG TIME ARER % L HT. CHAN: @
l PK  RET PEAK ARER E  FEAK
4 1 €5 139378 T.S€Z 2 16352 NO. TIME ARER “ L HT .
S 2.50 1343488 T2 896 2 81323 =—mm— e
€ 7.8 16832  .913 4 847
I 7T 4 93 2975 113 4 123 4 1.65 139378 7.€94 2 18853
& 5. 4g 2763 . 1S@ = 235 S 2.99 1343400 74 167 32 81323
14 11 .65 a%1p  .533 1 512 30 21.€5 12144@ 6.705 2 1@6Z@
30 21 5 121440 €.59@ z 1G&26 31 22.83 207110 11.434 2 19643
31 22.93 2B7110 11.238 Z 18643
TOTAL ARER= 181132z@
TOTAL AREA= 1842987 THRESHOLD= 1
THRESHOLD= 1 MIN PE_WIDTH= 15
MIN PK.WIDTH= 15 AREA REJECT= 17800

- AREA REJECT= 1@6@
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SUPOND Instruments

MEASURED VARIABLE

LLCRVET I

ORIGINAL PAGE IS
RUN NO____DATEX2%37 |T-AXIS OF POOR quaLiTy |BTA-DSC
OPERATOR SCALE., °C/in__50 SCALE. °C/in_L_Q_,Z5L
SAMPLE: 4'1 PROG. RATE, °C/min£‘,_ (mcal/secl/in
usp 394 EAT_Y COOL____I1SO WEIGHT, mg__3:2-
ATM__Nz— @ HIFT, in 0 REFERENCE
FLOW HATEMJQ_ _lalum seat
| \ ’ EXOTHERM- =
i 'J !
i i .
; i\ 1
T t
{ { s
i \ :
- T ;
: i
4 A ’71, 4 ; +
s 7 1
! | \ :
' T [} i
! 1 1 :
| I i
; i ' \ T
= i H \! : 1 i
T I ! \ i EEE RS SRS
Sununas 7 A
++ ] - —
T T ' 1 M
! ] Vs 1Y ' T
] i I \ H 1 BN
i 1y 1 X | [ R H
I 1 l {i— FA\ 1 I 1 \
_ i —= = Jl '.
¢ 1
1 | n 3 T H
i = 4
+
i i
— + , :
] ! ) :
T . .
; T T 1
N : : | |
A -
H [ ! !
T Tt N ; -+
i 71, IQEIC ! i -
Cod _r ) %
G IBRATION DELTA ‘
] j T
1 T
: e
I 1 :
V) ! 1 H i i
! ' | ; AT,
i ! ) T
I [ FRRR it
- ! 1] ? N
a) 50 100 150 200 250 300 35

PART NO. 990088

CHART 8A

TEMPERATURE. °C (CHROA |
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" PART NO. 990088

UIARIE oB

ﬂ ——
RUN NO___DATE 223 -] 'll-AXIS DTA-DSC ,
OPERATDR__Q.LK__ ALE, °C/in_50 SCALE, °C/in_[:0 /5
SAMPLE: . . - .
f-2 PROG. RATE, °C/min_2Z[J" (mcal/sec)/in
usp 3914 AT~z COOL___ISO WEIGHT, mg___3:1T
atm__ Nz g SHIFT, in ) REFERENCE
FLOW RATEW
£ :
(- NOTHE :
E Al M 7T -+
— am
&= - '
[ , X : A7
= i ‘1 T
[ — ] ' A |
_ ! A 1 Ry 4 1 j
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ORIGINAL PAGE IS
OF POOR QUALITY

MMM OREAS FERCENT REFORT 99556 5% 5 % %

| *****************************************.**************************************

# Sample Name: USP394,4-1,C=6.67 Operator Initials: JdGZ *
# Date: 09-05-1986 12:02:14 Method:PHENOLIC DATA FILE: A:PHENO29.FTS *
* Interface: 4 Cycle#: 29 Channel#: O Vial#: N.A. *
'# Starting FPeak Width: 10 Threshold: .01 *
| 9696969636 96 069636 36 30 30 3636 96 36 3636 309696 36 6 96 3636 96 96 06 36 26 36 36 96 96 3096 36 96 3660 96 06 36 2696 30 36 96 3636 96 9636 6 3696 36 6 36 9636 36 36 30 96 3696 36 06 369036 36 96 6
¥ Instrument Type: BECKMAN HFLC Column Type: MICROEONDAFAK C-18 *
’* Solvent Description: THF/WATER, 2:1 BY WEIGHT *
L% Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
* Detector O: 220NM/.S5AU Detector 1: *
* Misc. Information: LENGTH=25 #*
A3 363 3 2 3 I 36 I3 I I 26 I 36 36 I T I 3 e I 6 I 36 3 I I I I I I 36 6 I I I I 26U W I I I I I I I I B I I I NI
Starting Delay: 0. 00 Ending Retention Time: 10.00
|
'Pk Ret _ Peak Area B Peak Normalized Area/
INo. Time Area yA L Ht. % Height
[ 2 1.80 89195 51.2031 2 4841 100.000 i8.4

3 2.07 85003 48.7969 2 4793 95.301 17.7

'Total Area: 174198 Area Reject: 1000 Dne sample per 1.000 sec.
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i CHART 9B

l HIEH I AREA PERCENT REPORT 5355 5% %% %%

| 5 I 96 A I I I I I 36 I I I I e I I J K He I I I I I I I I I I 6 I I I A I I I H I 6 I I IE I I I I IE I I I I I I I I I WK

: Sample Name: USP39A,4-2,C=4.96 Operator Initials: JGZ *
Date: 09-01-1986 15:58:03 Method: PHENOLIC DATA FILE: A:PHEND21.PTS *
#*# Interface: 4 Cycle#: 21 Channel#: O Vial#: N.A. *
|” ¥ Starting Feak Width: 10 Threshold: .01 *
Ibf*****************************************************************************
Instrument Type: BECKMAN HFLC Column Type: MICROBONDAFAK C-18 *
* Solvent Description: THF/WATER, 2:1 BY WEIGHT *
': Operating Conditions: R.T., FLOWRATE=1.S ML/MIN *
Detector 0: 220NM/.SAU Detector 1: *
f * Misc. Information: LENGTH=25 *
\ I 362 36 36 36 I 36 3 36 96 96 36 I 36 3 I 266 I b 3 I I 363 3626 I I I I I I I I 36T I U I B3I I I 6 I I I I I I3 I I H
| tarting Delay: 0. 00 Ending Retention Time: 10.00
[ Pk Ret Peak Area B Peak Normalized Area/
No. Time Area % L Ht. % Height
, 2 1.80 81017 49.7413 2 4923 100.000 16.5
" 3 1.95 22173 13.6137 2 4605 27.369 4.8
. 4 2.05 59686 36.6450 2 S071 73.671 11.8
‘ Total Area: 162876 Area Reject: 1000 One sample per 1.000 sec.

ORIGINAL PAGE I3
OF POOR QUALITY
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*%% Calibration
Calibration Name:
Misc Information:

Data *¥**

GPC CALIBRATION PLOT

Fit Type: 3
Log Mol Wt = A + Bx + Cx*2 + Dx"3 - =
Az 2.533977 B= 2.115815 C= -,5646C024 D= 3.606432E-02
Coefficient of Determination: 0.9902
Ret Time Molecular Weight Log Mol Wt
3.50 35000 4.%544
4,33 15000 4,176
4.83 3600 3.556
S. 09 23S0 3.371
6.00 570 2.756
7.17 92 1.964
7.50 o 72 1.857
Log Mol Wt EPC CALIBRATION PLOT
g —
LI —
0]
4 — —
| L I _
3 =
1 [ ]
2 M
10 [ _
_ m——
| ] | | 1
i
18 2.8 3.8 4.8 5.8 6.8 7.8 8.8

Retention Time or Volume



| N CHART 10A
ORICINAL PAGE 13

OF POOR QUALITY,
A FILE A:GFC346.HDR TAKEN 08-05-1986 17:56:32

/ PP MMM (ST REFORT 9 96 5 3 5 M 3 %

¥ 3 96 I I 3 36 I I 96 96 I I I I I I I I 6 I I I I I I I I I I I I K I I I I I I IE I I I I I IE I F I IE I I 6 I I K I W W ¥ K

mple Name: USF3IFA 4-1=2.68 Operator Initials: GBF *
Ete: 08-05-1986 16:34:28 Method: DATA FILE: A:GFC36.FPTS *
terface: S Cycle#: 3é Channel#: O Vial#: N.A. *
tarting Feak Width: 60 Threshold: O *
96 36 I3 2636 36 36 3 33636 3 36 36 I 36 3 036336 33 3696 63 30 36 3030 36 36 36 3 36 36 96 I 3696 36 36 36 36 96 6 I3 36 3690 363 363 3636 00 6 K M B W
Instrument Type: HFLC/BECKMAN Column Type: ULTRASTYRALBEL S0OO0A *
Solvent Description: THF : *

Operating Conditions: T=35C FLOWRATE=2.O0ML/MIN *
Detector 0O: 254NM/.1AU Detector 1: *

Misc. Information: CALIERATION/GFC *

K I I I I Fe I I I I I I I I KX I I I I H I I I I I W W I I I I I I W I K I A I I I KA I KKK I KN

rting Delay: 0. 00 Ending Retention Time: 10.00
bration file: GFPCFHEN
Lcular Weight Distribution Averages

bline TIMES: 3.85 to 10.00 MW : 22295 to 2
ess: -TIMES: 3.85 to 10.00 MW 22295 to 2
1l Area: 229203
1679
4272
bn= 3.9799
84462
1459
% fArea ' Log Mol Wt vs. Areaz—Cum Cun 2
3.2 MTT T T pnllll T pnllll I TT 1 1 lun111 T 168
; — 75
58
; -1 25
\‘ ~
| -
| 1 | !
Pt g TR et I (1T 8
Hol Wt 5 4 3 2 i ]

16 16 18 18 16 18



N ORIGINAL PAGE IS CHART 108
OF POOR QUALITY

#1' FILE A:GBPC3I7.HDR TAKEN 08-05-19Bé6 17:59:34
. Bt B P P P I DE- P GFC REFORT P P P P P b - P

&!***************************************************************************

mple Name: USF3I9A 4-2=2.68 Operator Initials: GBF *
Date: 0B-05-1986 16:46:38 Method: DATA FILE: A:GPC37.FTS *
terface: S Cycle#: 37 Channel#: O Vial#: N.A. *
arting FPeak Width: 60 Threshold: © *
B39 036 36 36 36 36 36 36 36 J 36 36 36 3 36 36 36 36 3636 36 96 36 36 36 36 3 3 96 363 36 36 96 096 036 3 36 36 36 36 96 36 36 I I 366 I 963 9636 I W J I 3 963N K
nstrument Type: HFLC/BECKMAN Column Type: ULTRASTYRAGEL 3S00A *
Solvent Description: THF *

Operating Conditions: T=35C FLOWRATE=2.O0ML/MIN *
Detector O: 254NM/.1AU Detector 1: *

*

;l Misc. Information: CALIEBRATION/GFC
F IO 36 96 96 3 36 363 I 3 3 36 36 963 36 36 3 36 36 36 3 9696 3 336 36 96 96 I I 3 96 96 36 96 I 36 3 3636 96 9696 6 3 I 3 36 36 36 36 9 3 3 9636 3 I I I 636 3 36 W I3 XK R

arting Delay: 0.00 Ending Retention Time: 10,00
L!brati on file: GPCPHEN

'gpcular Weight Distribution Averages

iseline TIMES: 3.85 to 10.00 MW: 22295 to 2
gress .JIMES: 3.85 to 10.00  MW: 22295 to 2
bFl Area: 192576
= 1577
= 217
"1n= 7.2524
: 4789
= 1326
I % firea Log Mol Wt vs. Areaz-Cumz Cum 7
2.7 NIRRER lHHlI T 1 |n|l|| T T T+ T T 188
' ~ 7
| . )
58
' -
N 1 25
"
IS L d lIIIULlJ hanj JunulL 8
| Hol Wt 5 4 3 2 i 8
| 18 18 18 18 16 18
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ORIGINAZ. PAGE IS
OF POOR QUALITY

Rheometrice RECAF I1

- —— T e s i o S S s e S S s S e e S T e S S T o D, P — e P e " S P e o S S S o, . . Pt e S e T e, oo e

Eriment No.o @ & SEample No. @ 1

-

le:
i FINGERFRIMT VISCOBITY FROFILE USF 294 RESIN NASA LOT4-1

‘ ator :cp

r and Time : Monday, Augusit 18, 1986 —~ 10:37:58
tfratirg Mode @ DYNAMIC

| )

’Ep Type ¢ CURE

metry : DISK & FLATE

‘ RADIUS : 25, 00
J GAF : O.50

es :
AIN =50%
QUENCY =10 RAD/SEC

i
’




QONDTPrUL WK

SO

O U D L R e

FINGERFRINT

ETA*
FOISE
7. 356e+002
S.F720+002
5.909e+002
{4.73e+002
Za76H3e2+002
2.945e+002
2. 327e+002
1.876e+002
1.507e+002
21Se+002
01Qe+002
408e+001
028e+001
9o58e+001
1 045e+001
45%9e+001
010e+001
S3be+001
190e+001
Q23e+001
TP Ze+001
STlse+001
OR2e+001
218e+001
1.4646e+001
1.582e+001
1.428e+001
1.285e+001
1.250e+001
10Ze+001
406e+000
DETe+ 000
&3P+ 000
7 E5e+000
&84e+000
758 e+000)
731e+000
18Ze+000
2. EOSe+000
2. 71 Ee+000
1.4812+000
2.881e+000

Z . F0Be+000

AN - -

4

Jid it hop

Ll R N
T v . .

w

.
/
S.
4
-e
-

2. 0T0e+000
5372+ 000
« 12404000
T2 Ae+000
L7 2e+00

2. €F1e+000

AT a0

ETA’
FOISE
7. TATe+007
6.94822+002
5.901e+00Z
4, 7322+002
J.753e+002
2.731e+002
2.31824+002
1.85Fe«+002
1.4872+002
1.15Ze+002
7.8734e+001
8. 08B4e+001
6. 72T7e+001
5.642e+001
4,8924e+001
4, 208e+001
3.790e+001
3. 360e+001
3. 052e+001
2. 7062+001
Z2.4%7e+001
1.35340e+001

2.021e+001

1.851e+001
1.59&6e+001
1.536e+001
1.3B6e+001
1. 247 e+001
1.212e+001
1.0585e+001
1656+000
8., 35%9e+000
7« 351e+000
6. 545Te+000
5. 4PBe+000
4. EFE2+000)
2.56Fe+000
3. 1052+000
2.22%9e+000

2. 64852+0¢

1.230e+000
2. 750e+000

2. B&Ta+000
1.850e+000

2,47 Ce+000

S g e )

2.814e+000

CRIGINAI. PAGE I8

CF 200X
VISCOSITY FPROFILLE USF 39A RESIN

ETA"
FOISE
2. 6040+001
3. ETTe+001
. O0ZSe+001
2.558e+001
B4%e+001
« F05Se+001
S0Ze+001
SI3I3e+001
445e+001
ZA4Ze+001
Z0Pe+001
L 211le+001
«O45a+001
1.9215e+001
1.673e+001
1.475e+001
1.255=+001
1.100e+001
294e+000
QEEE+000
GEOE+0O00
O78e+000
IRT7e+000
SZ25e+000
O3 1 e+Q00
81 0e+000
A5 0e+000
145e+000
770+000
S5de+000
113e+000
B50e+000
O78e&+000
&4 3e+000
44 0e+000
D22e-001
2.26e+000
b.965Fe-001
1.145a+000
65.147e-001
6.518e-001
8.24%e-001
4,57 2e—-001
37 7e-001
S04e—-001
1.040e+000
7.970e-001
1.21%9e+000
1, Z258e+:00
1.84%e+000

k)

IR KRN

[N

o m-a

BN~ NN R s &N

0 -+

TUALITY

TORDUE
GRAMS-CM
P.281e+001
8.3800e+001
7« 450e=+001
S.973e+001
4,741 e+001
F.7048e+001
2.927e+001
2.357e+001
1.8737e+001
1.527+001
1.2&68+001
1. 0O5Se+001
8.813e+000
7 . 477 a+000
£5.4122+000
5.59%e+000
. O30e+000
4.437e+000
Z.999e+000
3. A 0e+000
2. 204e+000
1.902e+000
2. 6Z5e+000
2.4062+000
2. 0646e+000
1.985e+000
1.792e2+000
1.612Ze+000
1.56F2+000
1. 385e+000
1. 180e+000
1.075e+Q00
2.284e~-001
8.49Ce~-001
7.128e-001
S FTYe—001
CESle-001
« P95~
142e-001
410e-001
2&CE-001
51 Z@2-Q01
23bHe~-001
SdbHe~-001
220e-001
S5Te—-001
1684e—-001
231e-001
E77e-001

Lo Lo Fe PP W
L8 p-001

B R G R G G e L ) L

MABA LOT4-1

TIME

MIN.
2.000e-001
1. 000e+000
2 000+000
3. 000e+000

4. 000e+000

OO0e+000

OOCe+000

OO0e+000

QO0a+000

QO0e+000
QOOe+001
100a+001
Z00e+001
Z200a+001
GJO0Oa+001
S00e+001
HOQOe+00]
TCoOa+001
0O0e+001
SO0Ne+001
WOe+001
{ OOae+001
200e+001
JICDe+001
400e+001
SO00&+001
HO0e+D]
700e+001
B8O0e+001]
FO0Oe+001
OOGe+001
100e+001
200e+001
IN0e+001
A00s+001
SO0e+001
HOGe+001
700e+001
800s+001
SO0e+00]
L O00e+001
10CGe+001
Z00e+001
J00e+001
4OCe+00]1
SO0e+001
4, AOD2L00]
4, 700e+001
4, 800=+001
4 9O0e+00]

L bbb ;*..‘ G Ed e Ll G o A G PRI PRI RO B R PO EI B PO R) = b b b e b e e e e QD N O U

TEMP

DEG. C
SO0E+001
O0O0e+001
e 200e+001
e 30O0+001
« EU0e+00]
L. B800e+001
4, OO0 a+001
4.100e+001
4, 200e+001
4, S00Ge+001
4, 7002+001
4, 9002+001
S. 100e+001
5. 300e+001

SRC R E T

5.0 0e+001
5. 700e+001
S5.5002+001
100e+0O0]
H. TO0e+001
6. 300e+001
b6.700=+001
6.9002+001
7.100e+001
7. Z00e+001d
T O00e+00]
7« TO02+001
7. F00e+001
e+ 1
200e+001
. 400e+001
2. H00e+001
8. 800e+001
Q. 0G0es+001
9.200e+001
Q.4002+001
Q. 6DCe+00]
G.800e+001

1. 000e+002

1.020e+002
1.040e+002
1.080e+002
1.080e+002
1.3100e+00Z
1. 120e+002
1.140e+002
1.160e+007

1. 180e+002

- a2

L T Y
1.2300e4+002

1.280e+002




OF POOR QUALITY
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ETA+ ETA" | ETA" TORQUE TIME TEMF
\ FDISE FOISE FOIGE GRAMS-CM MIN. DEG. C
=, BR4e+000 T 27 1e+000 2. 112e+000 4,887e~-001 =, O00e+001 , ZADE+D0D

a.707e+000 3.972e+060 2, 525e+000 5.911e~-001 =, 1 00e+001 1. 280e+0032
\ & A2Ae+000 5, 930e+000 o, 477e+D00 &, 0sHTe~-001 5, 200e+001 1.300e+002
%, 204+000 L IS Ze+ 000 =, BERe+0D0) 1.156e+000 =, 300e+001] 1. 320e+002
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Rhieometrice RECAR 11

Experiment No. =) Sample No. @

[y

Ti
NeS&a FINGERFRINMT VISCOBITY

Dpl ator :CF

August 1B,

FROFILE USF IPARESIN NEEA

jj

te and Time :

Monday , 1286 -
pl’ ating tode 3

121620

DYNAMIC

E Type : CURE

T

Seometry : DISK & FLATE

( R&DIUS : 25.00
"GAF : O, 50

\.

N es 3

TR TN =50%

{ QUENCY =10 R&D/SEC

ORIGINAL PAGE IS
OF POCR QUALITY,
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“ FINGERFRINT VISCOSITY EROFILE USF J9ARESIN NASA LOTA-2 ggIGINAL PAGE I3
ST . B RS e — ———QF-POOR-QUALITY ——

. ETo4% ETAY TOROUE TIME TEMP
FOISE FOISE GRAMES-CM MIM. DEG. C

1.275e+003 1.

. 4,.76Z7e+001  1.74ZFe+002 Z.000e-001 Z.000e+001
1.5873e+0CGE  1,.Z278e+003 4.150e+001  1.617e+00Z  1.000e+000 3, 100e+00]
1.68Ce+00%7  1.080e+003 7Z6e+001 1.3265e+002 2.000e+000 I.Z00e+00}

€

b

2

=
< Se+Q02 8.7I1e+002 3I.54%5=+001 1.104+002 I.000e+000 I, 400e+001
E 208e+00%T 46.B01e+002 T,18%e+001 E.5%1e+001 4,.000e+000 I,600e+001-
& E.2702+002 5.26Te+002  2.7422+001  46.5680e+001  5.000e+000  3.800e+001
7 4.06Fe+002 4,005e+002 2.S77e+001  5.11FPe+001 6,.000e+000 4,000e+001
b T.1848e+002 I 17Ze+002 2.581e+001 4.002+001 7.000e+000 4, 1002+001
2 Z.80T7e+002 2,420+002 2.951e+001 I, 144e+001 B.0002+C00  4,T00e+0Q01
1.79e+202 1.94T7e+002 2.4%F5e+001 2.438e+001 I,000e+000 4,5002+001
1.58%7e+002  1.3240e+002 22,3256e+001 1.75582+201 1.000e+001 4,700e+001
2 1.275e+002 1.207e+0C2 2.330e+001 1.602e+001  1.100e+001 4, F00e+001
I 1.055e+002  1.030e+002 2.283e+001  1.32Se+001 1.200e+001 5.100e+001
B F.57Be+001  B.404e+001 2.16Te+001 1.08%e+001  1.300=+001 S.300e+001
T F.E1%e+001  46£.7T70e+001  2,022e+001  9,.058e+000  1.4300e+001  S.S00=2+001
5§ 6.097%e+00] T.BESe+C01 1.7372+001 7.530e+000 1.S00e+001 S.700e+001
7OEL253e+001 S.01%e+001 1.3553e+001  46.5%55e+000 1.600e+001 5, F0Ge+001
B 4,400e+001  1,.374e+001  S5.792e+000 1.700e+001 100e+001
7 .87 2e+001 1.186e+001 S.0Bde+ 1.800e+001 De+001
3} = Z.452e+001 Q. .737e+000 4. 501w 1.900e+001  &.500e+001
| 1 T.047e+001  B.555e+000 I, F6Be+000  2.000e+001 5. 700e+001
z a Z.7T0e+Q0 1 7.26Te+000  I.S544e+000 2. 100e+001 5.5 00e+001
3 4 R.TFTe+001 6.270e+000  I.10&e+000 2, F00e+001 7, 100s+001
3 2 2.15%e+001 S.I22%e+000  2.7F91e+000  2,300e+001 7, 300s+001
i 3 1.858e+001 4,673e+000 2,4552+0300 2.400a+001 7,5002+001
Yy 1. T7h&e+00 1.711e+001  4.373e+000 2.216e+000 2.500e+001 7,.7002+001
71,53 Te+001  1.4%7e+001  3.306e+000 1.524e+000  2.600e+001 7.700e+001
E 1.419e+001 1.3759e+001 I.S07+000  1.731e+000  2,.700a+001 8. 000e2+001
‘ 1.251e+001  1,.205e+001 3T.7430+020  1,.370e+C03  2.800e+001 Be+00]
1 1. 15Fe+001  1.127e+001 2. 722e+000  1.4552+4000  2.900e+001 8. 400e+001
1.0 le+T0l 1,02T3e+001  2.480F2+000 1.312e+000 I.000e+001 B, 6&OOe+C01
) 5,08Ta+000  F.514e+000  2.674e+000  1.240e+000 I.100e+001 8.800e+001
VBLESSe+000  B,397e+000  1,.6TBe+000 1.073Te+000 I,2002+001 9.0002+001
C 7L TETe+30 TLER4e+000  1.39T3e+000  9.24T5e-001 IT.300e+001  F,200e+001
AL 1FEe 000 H,091e+4+000 1.17370e+000 7.,.771e-001 . 400e+001 ?.4002+001
5.547e+000  5.406e+000  1,Z2408+000 6.961e~-001 JF.500e+001 9,5600e+001
L2400 T.374e+000  1,Z27S8e+000  6£.927e-001  Z.45002+4001  9,.8002+001
T.O00Te+00 . 4,.347e+000  7.47Be~-001  £.278e-001  J.700e+001 ya+ (072
4.571e+000  4,2%5e+000  9.567e-001 4H,20Be-001  J.800e+001 1.020e+002
2.8058e+000 2,.845e+000  9Q.I2T7e-001  IJI.S17e-001  I.F00e+001 1.040e+002
1.4Z20e+000 1.22%=+000 7,202e-001 1.7688e-001 4,000a+001 1.0460e+002
1.990e+000  1.774e+000 9,.175e-001 2,.35304e-001 4, {00e+001 1.080e+002
2.2iTe+000 2, &H.471@-001 I S534e-001 4.Z200g+001 1.100e+00Z
2.798e+000 2. 4,971 =001 IT.O00T7e-001 4.300e+001 1, 120e+002
L DLECDe+000 2. T.215e-001  3.146e-001 «4,400e+001  1.1402+0032
2. AT0e+000  2,340e+000 6.570e-001 F.049e-001 4.500e+001 1, 1&60e+002
ZLETE+0O0  Z.4F95e+000 1,000e+00G0 T ,.374e-001 4.600e+001  1.1802+D02
T H7Ze+000  2.89142+000 G.7FT7e—-001 I.74le-001 4,T700e+001  1.200e+002
i TL04Tax000  2.571e+000 4.687Be~001  IT.BZ0e~001 4.800e+001 1.220e+002
2061832000 2,44%e+000 9,.171e-001  Z.281e-001 4.900e+001 1.240e+002



Iﬁ FINGERFRINT VISCOEITY FROFILE USSP ZS4RESIN Naks LOT4-2

——— —— ———— o —— e e -—

I. ETAx* ET& ETa" TORDUE TIME TEME
FOISE FOISE FOISE CRAMS-CHM MIN. DG, C
21 I, 427e+000  IL.3I0Te+000 8.%978e-001 4.300e-001 S.000e+001 1.Z2460e+002
'2 5.347e+000  S5.0182+000 1,.8452+000 6.710e-001 S.100e+001 1.280+002
¥ £.802e+000 &£.0S55e+000 2.07%e+000 B,032e-001 5.Z200e+001} 1. 30Ce+002
34 CI2Ze+000  7.98Se+000  2.347e+000 1. 045e+000  5.3002+001 1. 31 0p+007

= WS IVIDTUNIL 1w D LI

ORIGINAL PAGE IS
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HITCO MATERIALS DIVISION

\ l r
‘ . I
FABRIC TESTING
U 8 Polymeric
| ' NAS8-36298
U.S. POLYMERIC O.E. 71108
‘ ' WCA Fabric for NASA Lot# 4 (HITCO)
la. Breaking Strength, 1l1lbs/in, WARP
l ASTM D1682
| #4-1S  #4-1E
PICK 52 28
| ' CENTER 66 28
1 PLAIN 49 39
‘ AVG. 55.7 31.7
‘ l 1b. Breaking Strength, 1lbs/inch, FILL
| ASTM D1682
PICK 33 11
| ' CENTER 25 11
PLAIN 29 _8
| AVG. 29.0 10.0
" 2a. Carbon Assay, %
‘ MDQAI SS60
l PICK  99.9 99.6
‘l CENTER 98.8 99.7
‘ PLAIN 99,5 99.7
| AVG. 99. 4 89. 67
|
I 2b. Hydrogen Assay, %
MDQAI S560
PICK .01 <. 01
l CENTER <,01 .02
PLAIN <. 01 <. 01
. AVG. EST .004 EST .007
|
2c. Nitrogen Assay, %
MDQAI 5560
' PICK .1 .2
CENTER .4 .1
PLAIN -] 22
' AVG. .33 .17
‘ 3. Visual Inspection See Charts 3A
! QCi-102
' 4. Specific Gravity, Units
! PTH-84
' PICK 1.6075 1.6389
CENTER 1.6065 1.6451
! PLAIN 1.6183 1.6441
I AVG. 1.611 1.643

Page 1 of 3

LOT4 _AVG
40.0
47.0
44.0
43.7

22.0
18.0

le. 5
19.5

99.75
99. 25
99. 60
99. 53

EST .06
EST .010

EST .01
EST .@06

15
25

25

1.6232
1.6258

. 6312
1.627

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 « (714) 549-1101  TWX (910) 595-1130 @ FAX # (714) 549-2858-5-2437




S. pH, Units
CTM-24B

AVG.

6. TGA, *C at 50X Weight Los=s

CTH-51 (AIR)

7a. Atomic Absorption,

CTHM-53B

7b. Moisture Content,

CTM-53B

7c. Ash Content,

CTH-5S3B

8a. Filament diameter,
(Diameters

S. E. n.

8b. Filament diameter,
(Diametere

s. El ".

Sa. Thread Count,

PTHM-5A

microns,
are an average of 10 wmeasurements)

microns,
are an average of 10 measurements)

per inch,

Cea

Mg

Li
AVG.

AVERAGE
Minimum
Maximum
Std. Dev

AVERAGE
Minimum
Maximum
Std. Dev

WARP

AVG.

WARP

FILL

WCA Fabric for NASA Lot# 4 (HITCO)

#4-15 #4-1F
6.3 €.4
6.3 6.4
6.3 6.4
SET_UP# )
#4-1E 954

See Chart 6A-6B

#4-1S #4-1E

10 9
(-] e
6 5
3 2
2 2
19 16
. 000 . 015
.010 . 010

10. 46 10.12
9.5 9.1e
12. 00 11.00
2. 90 . 54

9.21
8. 50
10. 35
.64

#4-1S #4-1E

29 29
29 29
29 29
29 29
29 29
29.0 29.0

Page 2 of 3

0T4 AVG
6. 35

6. 35
6. 35

SET UP# 2
#4-1S 868

LOT4_AVG
9.5

SN0
oeuune

4]

® N

@7

3

.010

10.29
9.10
12. 00
.75

LOT4 AVG
29

29
29
29
29
29. @



Page 3 of 3
WCA Fabric for NASA Lot# 4 (HITCO)

9b. Thread Count, per inch, FILL

PTM-SA
#4-1S #4-1F LOT4 AVG
22 22 22
22 22 22
22 22 22
22 22 22
22 22 22
AVG. 22.0 22.0 22.0
1Q@a. Areal Weight as received, gm/4x4
PTM-3A
LEFT 2.453 2.614 2.534
CENTER 2.408 2.585 2.497
RIGHT 2.463 2. 608 2. 536
AVG. 2.441 2.602 2.522
10b. Volatiles as received, %
PTM-3A
LEFT .49 . 90 .49
CENTER .42 .46 - 44
RIGHT 245 204 +49
AVG. - 45 . D0 .47
10c. Weight change on Acetone wash, %
PTHM-3A
LEFT . 00 ~-. 08 -. 04
CENTER -.08 -. 16 -.12
RIGHT . 28 . 04 . @6
AVG. . 00 -. @6 -.03

U.S. Polymeric

Al U Qs

Hamid M. Quraisghi, Manager
Quality Assurance Department
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u.s.

FM S5064J NASA LOT#

NAS8-36298

4 U. s. P.

PREPREG TESTING

POLYMERIC O.E.71108

Page 1 of 4

LOT# D@931S (HITCO)

Resin Content, Soxhlet, %

CTN-6D

la.

1b. Filler Content,

CTH-6D

Soxhlet,

Cloth Content,
CTM-6D

1c. Soxhlet, %

Volatile Content, %
PTM-17B

Flow, %
PTM-19G

Resin Content, Dry basis,
PTM-16F, Type II

Tack, lbs
PTM-80

seconds

Gel Tiwme,
PTHM-20E

N

HITCO MATERIALS DIVISION

X

y 4

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

NASA LOT#

NASA LOT#

ROLL#1-S
33.5

33.1

33.9

33.5

4 AVERAGE

14.2
14.1
14.4
14.2
4 AVERAGE

52.3
52.8
S1.7
52.3
4 AVERAGE

3.1
3' 1
3. 1

3.1
4 AVERAGE

8.0
9.5
2.8

9.1
4 AVERAGE

33.7
32.8
23.5
33.3
4 AVERAGE

30
4 AVERAGE

69
4 AVERAGE

ROLL#1-E
33.2
32.9
3.7
33.3
33.4

14.1
14.0
14.3
14.1
14.2

S52.7
53.1
52.0
S52.6
S2.4

3.0
3.1
3.4
3.2
3.1

12.5
10.5
i13.5
12.2
10.6

35.1
35.4
34.5
35.0
34.2

30
30

75
72

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 o (714) 549-1101 ® TWX (910) 595-1130 e FAX # (714) 549-2858-5-2437



FM S064J NASA LOT# 4 U.S.P. LOT# D@9315 (HITCO)
7a. Atomic Absorption, ppm ROLL#1-S ROLL#1-E LOT#4 AVG.
CTM-53B Na 24 26 25
K 1 2 2
Ca 10 10 10
Mg 2 2 2
Li o -2 2
TOTAL 37 40 39
7b. Moisture Content, % ROLL#1-S ROLL#l-E'
CTM-53B 2.25 2.31
NASA LOT# 4 AVERAGE 2.28
7c. Ash Content, % .03 . 0S
CTM-53B NASA LOT# 4 AVERAGE .06
8. TGA, % Weight Loss at 500+C 10.5 10.9
CTM-51 (Nitrogen) NASA LOT# 4 AVERAGE 10.7
See Chart 8A-8B
9. DSC, -C ROLL#1-S ROLL#1-E LOT#4 AVG,
CTH-50A Firet Tewp 184 185 185
See Chart 9A-9B
10. Infrared (IRZB) Baseline .82 - 77 .80
CTM-21C
See Chart 10A-10B
11. Environmental History Date manufactured: 30 June 1586
Packaged in: MIL-B-131 Class 1
bag supported in
cardboard carton
Date shipped: 14 July 1986 in
40*F truck
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#1-E
ASTM D792 1.427 1.425
1.429 1.424
1.4295 1.424
AVG. 1.428 1.424
NASA LOT# 4 AVERAGE 1.426
13a. Tensile Strength, ksi, WARP 20.91 21.88
FTHMS 406-1011 19.92 20. 16
19.70 19. 41
21.10 21.33
20. 39 20. 32
AVG. 20.40 20.62

Page 2 of 4

NASA LOT# 4 AVERAGE 20.51



13b.

13c.

14a.

14b.

15a.

15b.

FM 50647 NASA LOT# 4

Tensile Modulue, wmsi, WARP
FTMS 406-1011

Tensile Elongation, %, WARP
FTHS 406-1011

Flexural Strength, kei, WARP
FTHS 406-1031

Flexural Modulus, wmsi, WARP
FTMS 406-1031

Compressive Strength, ksi, WARP
FTMS 406-1021

Compresasive Modulus, wmsi, WARP

FTMS 406-1021

Uu.s.p.

LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

Page 3 of 4

D@9315 (HITCO)

ROLL#1-S
2.06

2.21

2.22

2.13

1.84

2.09

4 AVERAGE

1.43
1.18
1.17
1.38
1.28
1.29
4 AVERAGE

25.82
27.79
27.59
28.13
26.88
27.24
4 AVERAGE

1.97
2.11
1.92
1.95
2:03
2. 00
4 AVERAGE

14.71
16. 26
13.02
15.87
15. 31
15.03
4 AVERAGE

2.07
2.02
2.07
2.09
2:03
2. 06
4 AVERAGE

ROLL#1-E
2.04
2.06
1.77
2.03
1.96
1.97
2.03

1.22
1.32
1.29
1.38
1.27
1.30
1.29

29. 08
30.76
30. 52
30. 88
28. 48
29.54
28.59

2.21
2.36
2.18
2.23
2. 30
2.26
2.13

19. 84
19.64
2@. 45
19.62
19.59
19.83
17.43

2.00
2.02
2.06
2.04
2.06
2.04
2.05



16.

17.

18.

19.

20.

21a.

21b.

FM_5S064J NASA LOT# 4

Uu.s.P.

Page 4 of 4

Double Shear Strength,
FTHMS 406-1041A

kaei

Barcol Hardness, Units
ASTM D-2583

(Average of 10 determinations)

Residual Volatiles, %
PTM-98

Resgin Content,
CTM-14B

Pyrolysise, %

Acetone Extraction, %

CTM-18A

CTE, in/in *F with PLY

- PTM-61B

CTE, in/in <*F Cross PLY
PTH-61B

LOT# D@9315 (HITCO)
ROLL#1-S ROLL#1-E
2.37 2.57
2.49 2.77
2.58 2.84
2.47 2.68
2.55 2.63
AVG. 2.49 2.70
NASA LOT# 4 AVERAGE 2.59
57.2 62.0
NASA LOT# 4 AVERAGE 59.6
1.44 1.39
1.48 1.44
1.52 1.49
AVG. 1.48 1.44
NASA LOT# 4 AVERAGE 1.46
32. 26 32.41
32.37 32.05
33.11 32.09
AVG. 32.58 32.18
NASA LOT# 4 AVERAGE 32.38
4.19 5. 27
S.29 5.80
4.79 6.10
AVG. 4.7S5 5.72
NASA LOT# 4 AVERAGE 5.24
1. 54 3.29
3.80 2.69
AVG., 2.67 2.99
NASA LOT# 4 AVERAGE 2.83
3.20 3.01
1.84 3.10
AVG. 2.352 3.06
NASA LOT# 4 AVERAGE 2.79
See Chart 21A-21B
U.S. Polymeric
. \
<3=ﬂ a—d k{’ éi:L~_,_,A\
Hamid M. Quraishi, Manager

Quality Assurance Department



CHART 8A

NAL PACE IS

4

™

{

CSE

B
-

OF POOR QUALITY

~

4

oo T o S -
Yoo G ) M il .MMM_E:%@ i <L CHART_NO. 056-7300
.. ) R A s Yed -

=1t i At A 4 _.\.. . .mmr Q\n .wr.& o %
SR SO by Y it e il s il Rt g et ~ SHT) =
] Bt B N I B et iy Bl SR DU R Y D o il R i
T o D el Rl Bl N ISRt RN B Bl B - B S e
R i il o e A S B S o SO RS ol
R s e S STANOICKUNEL = DI EONVHD IHOTEN = 4 el ;u o
e e IR e v S S Rl vt s
iy wena v - OGhH ous “xel e
—— - - - o - St
e R R B ks T
oot e R R ~upm/T® O¥ R e
bty AR ol R B NOT 5VO T ¥4 - D,0001-0 RS e ey
TOES[TITT T ‘8801 amoram 90T O 80 - Cupw/wd §°0 T il
R B A P vl QEE48 LNV NIN/D, OF Nivd LviE R ) S N
e S et St oW 75/ MM |- SICHAL NIaNVE R, b gy
—_— = T — — e »
s Fnit Tl e ISISKTVNY JTULEMIAVEDOWNEEL B el s
[ U I FO R £0L26 VO VNV VINVS == TPVRN G
ST LT auoddaAa 3o o§ m@mrm Wl.;m.
— | o 1 el §e
— S - ﬁ.n ooy rr— et e A SIS

== L
.m.v.l.l.... R - .w...w..‘. WW .




CHART 8B

PERKIN-E CHART.
% Jond al oA QM AXG .QMT

~ R PR SRS Setuahiiial -
- - = et e i - i P S o o

RS el I S st ey ey gy st el S ey — \u.-uLx\Q

ORIGINAL PAGE IS
OF POOR QUALITY,

'i ‘I. P H
! ""fl_;_'l_“_‘i_ et

i

S

bi

Hi

[y

i

g

S

3

é

il e I et B qvouuara3caL 1=

AT T T .
i ey iniolt St PR R Sisai S L el il et SO ’-
) e o) (S s H\-:HMAMmm_. e VR e i xn-u-.lw....u.... R
e e E e




-

LS §

<4-4.!

]

CHART 9A
1%

=t ~t— r—t 1

THE
dfene

\TION

|

Sy
’-

eyt

.. 3 ‘.] WL
-f
_ W

[ =]
=-CO
L‘-
o1
clo]
7§
"Db
|Se I
=N
3
-+
£
'.\'
3
[«~R K

1
ol L "~
Ltaas | LS i ¥ - R
0l 131302 0 09 _ 0 > 06} |

1 “+ 1 11 R b £3 ; >
g T $ o
F _. &

&l ' 8

e

;
AQE'R‘[
1

-ﬁq oo

X
-
|

-0

1
T
M
i
R
4
2

1
1

]
i

)
t
V
¥

S PO T Sy

T A G .
, TR !
| e T
A J L. . :
i - 1 B f
“ ! £ L=
1 1t -2 ) P
T T A ] nrat:a !
=
‘1 11 - 1 -t -“lr\ " "
Pt .
-t t-t+-+4-1 -4t -4 )
N —
. 3 nadlclansnan |
. AR AT e
ST e R e
_ .

w o _ ALITVAD 400d g0 . L
| | - , ST 89Vd TyNpomg _

! . : : !



1
¥

- e i ) e .
B T ST 1} | 44302 Ut . N R N 1 YR - L
% W*J . + . b B 3 A CR ~ C\'J.;Lw 't Alyjf—b.&“ﬁ#-i. yog—pe b TYAw.ﬁ,CC Q—
- +H R
M e
(&5 B
N -HH._; I ] my il
ry ¥ i
i
: Im 8 r.) « WI‘ .
b~ i : g
” X N a2y
; s v
Lt £y b
g - AS — ol m_..:,.._
- N $ n Tt q
A Y WO il
. 3] 3¢ J g i ' idll
. A > m
u..f_g
] boden
I i HA
n IS
" P S
T d e A
N bl o !
. 1 ]
\ﬂ - i 1
| H e
re M )
T b L P
! d 1
m 7S e w
— ¥ : N
M, s .. CESa:
] =B
0 ;
o 3 08 ) 09 05 OvEH] 0¢ 02 8
} ' J R J 1
! ( 0l 0 0¢ oy _W :.m D_ _.m 06
T
bt i 4 -+ - +H ] * L
! | »
o : i _ I
' w B .: N ' ﬂ __
P ALITVAD ¥OOd d0 |

S1 @3Dvd TVNIORIO




CHART 10A

e A L X VSN VINIOHTVD ‘NOLEIITIY *INL SLNGWNELSNE NYWNO3E
)
009 008 0001 00Z1 oovi 0091

WO BIWNNIAVM

0081 000z

¥31IWOLOHJIOY¥LIIdS

0 I
EEdtipnsatisiannaskisiaalpunydfudadngndi s ERRRE 38 At e e B e HTHT I R A A T i QIYVYINI
spnddfnglitl AT R HEH HPHEHHTE HH AT ﬁ..qu..” nang ARk ‘ﬁ i _.M M A niisda ,.L-L.
susmg e . I Sas SOAAS UPASS ESANE IREEY IURNGANSAS ANNARERRN 3 ER ARG ENSREERASS Sanun AR B TR pgss
_ HHH S RRRsa RRnt dutns NaRat BRsh N nctl sheashinddshinannadd fuch]tatad ixsslinds S R SIH RRESRLS
o B e e R D o e HS T f AEHEEITHL: MEWINOIDE |
! T T 18 i H U S BT U ER R R R T ass bES M“m R AR H
' B sfgsR3ana jERsaaia] dpRsa pRaatinqN) R AR T R E LS L HEH REHRT i
1 ahggdunasd & " I 1 FET J'v; axdBAsaRRbuREE ¥ 1 Tt q._. 1 vﬁ -t > nohid fugRR ARd ] fqadqd Rds 3 nm. %ﬂﬂl—l"
N ON xurx e P : - H--HH . .ON*; Mx 4 - . -+ Pm>d<z<
: HHHH slas fated 1% T R D R SAEx fRiaRIaasd RaRgRRaacd RERSH LEET
HHHHT ] r THH] : P THE R
' op BHHHEREHIHEEL! 1_~3” Hre | om i me, Al TR
' HTH R H R HR R g AT AR HH TR —_—
o H A e e HHIEEY  —Tyrsaaew
' AR HH AR HEE THEHH THF fakt ] T EHT 1 _
vm IHERHTI R T AT ER HHHHREHTE  —tomag—zreg siawwod
(2 or (AL ttbittiy SRR : _
o NG ekt aanatl [ et it . S ISVHY
! -4 REREP) YHuA A . T T TR ITTHET mguagugnEny Run
4 41 1.4 -1 - 13 - - SREUSSNED - h
“w os HHHINEHY T A HiTHEH ‘wma Seshitzsiceten ! HHHH A7 GS - g5 NOILVIINIONOD
1] T THETIRF 5 1] . Ry 11 TR Be L ] TEFHT REShSEadhonnndpRiy ]
.m. X w o TR ARHNTHAET rm fixgll Himaad Hi m:gv‘wduﬂ INIATI0S
‘> b T b M 1 : THIH '+ TR HHAE VR T H TR 1 L
'@ 09 HHIE G A gast # , J% gas e A A mo 1iatet in mﬁ ™ H HH %mr s Jﬂ: wwTRw D HILVd
0 ] I hiRges R R e R e R R J? . T
'3 HH fataidsas & 38 1egdsgacs bazedaead dgsdleant soniqpasal st sins b2l f e 11 HH [ Hip
' H1H 41K it Gttt j3§ S2ags ga; rw |78} 1+ +
N sui .v...”f : OHE ...C.w pes ] J!P 44 ml E H1 1t F n.wwj "H4
. 0z B HHHH e Ao et -
: HH HTHES HHHHRE HEHE HEH A ke m o laekeit HH R
H Gxdagnnse waaqangaupRdns REERS R 3 55s 28! 147 % H TH R R R “ JANLONYLS
) HEHHH | S H AR HE R R L 3 R R sqss: Li%ef fedsaipath agiinddben HHH
' 08 : umnh.x. HH R HEH HH R WL i vwclu eSS FRAsYaEazaQaetacqpa] teans : 3¥NCS -
I HH B A HBHA HH Hyiit aadyga %w_ﬁ .rwﬁm l.nw - ¢
OO 5 e R it s R e R R A S |
) sad HHEHH T ag4 Sad e ait danr oy aes et L \-19 * m,ﬂnvga
. S R i dieatiane SHELEEE} Siss bansd RN HRR R RAEE T E R  Vead L TT PTAS W WS
: e B e R e FFHHHEH 00 U _ FE-[ o= uva
HhEET F i 714 R .mx”.r Ry eaEnd 220! e B3k, ..Twm 2ot 3 R e T R sepm B -l @~
81 §lees Betas g 2000s |angt sALE) D4t Fedung tes pene \sTR REtH | et e T RELL L TG
L

4 L s§9

| , ALIIVAD ¥00d 40
§I FOVd TVNIORHO

©

$c s g
SNOUDIW NI HLIONIIA!

— GG TZ] ON WNudds



YN N QLN : VSN VINIONTYD ‘NOLIITIVW “ON SLNGWNULSNE NVWXD3E WO HIWNNIAYMN

0021 oovt 0091 0081 000Z ¥I1IWO LOHJIOI1I3dS

CHART 10B

T it m 1t i it 'ﬁ'h'llj.oz i:“.—.uwmw |
91 ri 6 8 SL L L 9 XY S 1
. . o SNOWIW NI HIONIN3A . .

agpt - . . B 1Y
AT TIRTHIRE. TR TR TR AT T e e TR T Or T Q3AVHINI
HHH B TR R TR ettt Lttt i e es s b ) ywi 3 istaareaal 42540 H it :
¥ O R R ST e e B R E T R e SRR JRRRS seauRentn] SaNRd IRl RRESORERNE PRAZ AR AR ARCRE12SNY IRARELS
i AT He R G TH R R T i1 1 HIYHEIHE AR R T RN HF
1 1 3} gty i seui bl penil pip 1t T Y HHIEHS R =1L 1 H : . T
Y it it sl it Hont s s nauten ittt bt bRt Lt H MeEWODY
1 ibghndy [§ SERS shasy ULJ PRADAEAR BERGARRNED REUAY A 1 HIH B FF ﬁ I HTY nedhs 13541+ BERNRS Ifﬁ % ﬁ T1H
V SESEESS 4 Sefa H 1+ 13111 +}4 1} 41+ 1441 4 L -t 44 44 T.« ** 4 FHHt -
H HHHH HiR i T Rl R U e e fRasaisant Laead iese S
' -HHH = HEE A A R HHR P T AHAE R H B R I I B R 1SATVYNY
' 4 AtaRTEINLAAE SAREAIAAS HARINISE] Sedas asd] HHOZ T H Hl TYgNGRTIN R ,
' d3aslasts cpegdpaahyoasayfatdl iheqe dRny pindIR R T AR THIH Hi Ht séalet
) 41 1 ] 3 - t H- - 11114+ ri i i Ht
HH H a3 sna Nypawespme R haBrasorat pruw nmagspmes st It
" H HH ﬁ 11 shuset ITHY Rdgd Satdlehdaaiqs Hw A T HEHHITRRE AT
¢ 0t HA HH R T T HHHH +10E - HHH
i ] TR TR RS TR R HHH
Lo ‘ s I G R R HHIEH ——= oy
, ‘g 1 a3 [ ARIRaaRs RanRE RaR & g SRasRazaLE 2k: THH] H AR }
'8 oy BTHEHES T : & T FHHEH IR TR HHIAHER —O=3d -394 SiNawwod
'n} 1] 1T H- THH L g p us
“M Jeghssss: T 8y /itY[edache \Nyaedeatas taanaRanhhnadasca | \atns it H ¢ 3SVH4
' : HHT ages T
) HINTHH 3> § : THTINH A H T U HH R -+ : Nl I8
_w on H Ha - 8 R H -m M H- 3353 saunns SIRSRaagnn ue " HH 1# o H T : L O\m'.-Q ZO_P<EZWUZOU )
1 dREEY BE B3R 53 HH N IR TN R T N H JHEH b
'z ATEER L A A e e R NI il e il BNDISY A0S
N ka1 55 VHISGY S IS R i B g i T waw HLvd
7] H: i TR Lot pa fonagfpfas fpadganas | gEAM $2g IR — oYY W e g
12 09 [ HEAt TR SEjaEzsavd & !
) i M HE BT T dr e e R TR HHHH
' Z Hir - + HHA
H ST R T 133588 Roadt Inata & uoq B8 ddagisass salls
‘ HBta T Fat R R H B e H B H e B e b qask [3saddaies
+ Qh - w saaghs apus ppa ON HHH HHH
f dites c 1 eslad baes ]
[] 5 B H 11 11 dinnbsindsa .
o T EHH THITHH i THRHE JINLONALS
' [ H THHAEH ne al gEgan HHIE 1T
] s SRESRERNY AARPRAGSEA R RORE [ 13 AR RRSNE QRS LY H |
y 08 T T T T Hr H 1 38N0S
. I 9 (13 5 1T JYJ V'l =1 44 -t d
i HHTH i f TH r ks
i 06 : T
oo T i EEEEILILT
T Seiiadiciadus Hindqfigsts
: i B TR, : i Y F9aF W3 WS
i T shis [edasasny shiatdessi amnq Kt i
001 194 11T HTH 1 T T " 1 - 31vQ
“ HLH ] JrEHH: H + tHA mﬂwf. a5 Eube] mﬁm : yodl \v&\N-Q L
t it HirHHE 1 e i R A R R ,
[}
[}
]
]
]

-—a—e

. ALI'IVAD ¥00d 40
. SI dDVd "TVYNIOIIO




21A1

"~ Chart

ik HREERREA RRERS TH e THTHTI T ._vfm:.ﬁ,J\ 1HIHHE T FF
1 .A | ] - 1 ﬁ i R 1 -1 4
TR e e L EL L D L L R LR L L L
FH FHH A HEH R R E R AT i EH T AR .
’ SR AEReE R ARg FAAEANRAan RORURSRESE FRCRaRanRa gRARRARRR] RN N ORI L 11
SERRAREY ﬁ THEE i e ik a5 i? ﬁﬁ r 1 I m e o - T 11
3 4 - [ “rﬁ. ﬁ}.ﬁ?.ﬂ ] w7 . yﬁ - } ) . / - WM'L al ﬁﬂ.“ | \“ 3 N .'..Tu‘ TY1rEr
-~ TETE EEET ) R . HHET ANAdak AR Aenn adt :
v THHH AR 1 AT HTIHH gt - HHH ﬁ ! i
AR R R A 11 HEraH RERESsERRuA T . d HEH T
ASEESSERAREERRSRRRARAAS RYsusnaRaB Nna R nut IEERARERAEEannanhRusNEND) T T Tuhy 1T LT . d
1§28 ﬁ,,;wqﬁ.. ST I e e L THt jRagaRRnnn LT T T 1
Tl . Trerrivlic (1171 T T CI T 1Y T T LTIt et Ttri Ly 1171 B TITIT \I“,dl‘. i -.. [ [ BE1 w, »v“‘.r. N ( 1
R BT R HHTHHI D AT HH T TR H ﬁ
15 T : 1 . Tr 1 11 1 et =T | 1 1L a8 11 A 1
- 11 - 11 -1 +t 11 - -1 144 B - snAded 1rr ] ] T [ ] 1
shgengunnnpusnnns busnndssalanggiiy TR AT R FERRARRRE nakh AT ‘ ]
HHT R R L TR B B L L L e e T
g RRERBRES: CHEE PR AT R R R R LR 11 AR T A3 Qbnassdiatsisinhangss
1 W HIE EEE .h»fhl.-ﬂ FEEH ﬁ T H ] Hr ﬁ R 1 ﬁni ks It
Hl T P HT T T SREacR JRARRRRNGE uhaRadnnul dudas 3T punEnRsanannNpaEaAbungRnRint RO ERaR SRuRARRY
N NEEREARRD IgER ARG ERACH EaSwe Rafiundungd andnnNapans LTI FRASERR IS AR ndRandingARENd duauniate L BAGA L
[ BEpag=q8gap: L.;- HHHT S i THHEHERaN HIA A H f,\ 347 K «:_,.K.n ﬁn
34 FHARE JH BERRARE 1 - § RRRA L -1 3 B g 4- 1 X ] RS RREE;! - . 2%y R
R BRI T T B R R B T T TR L L R
]
LY/ (UIL/BIL) (XO L) AP U/ (uiw/Bua) AR 3II5-{ 3ivd MO
o7 8 'avol oee “LSNOD IWIL 30N36343H e VT S (L A
73270 3ZIS 31JNVS Bus ‘LHOISIM B ‘LHDIIM ullom_..l.:_oou\|._.<w1 Ac« etif - 1 = 51E59]
AL 300N Bu ‘NOISS3HAANS ul/ (098/180W) o/ Uiw/9, "31vH ‘908d 31dNYS
TV ui/siiw ‘JIvag Wi/Bw ‘I WIS w/e 'IWIS P7_DF Y. ‘WIS NN“ED.P(EW&O
¢/ AL Vol 550-v1a Bixv-1| WJ{[7T34vaTON NNH
' 860066 “ON Luvd
ALIIVAD ¥0O0d 40
. [N ...».:.\Ltl.th»t.i IS PP PP et Lrdben, i s Bae ot dsdedems conn “wo ' R SPeps WH mmv<nm .\H<ZHUEO

FIBVIHVA OIFHNSVIW

o 0 8" oy

suweunasu QD

PR



Chart 21A2

Jeld-

r s an
Hit HHHE I et T SR T L EHH B ] THHA e
4 N - 4- -4 -+ 1+ - b {1 -4 - -4 1 |- . g - ] EH ] TIIT.
R L R T T R TR T T E T H
TITFT aiakafAqagddl SRR NNARUaSANE RN RERus 1) SURRNERR RS ] BEggnn I : - T1 L4411
g T N I TR A1t gns CXEL I T Ln Lt i .ﬂ H.
- . -
HH 11100 1 - . / A 1 14 [
JRREN AN . . I , ’ BUHBRY : T ]
- +++ -1 41-} - 4 +314
H AT HHTHA ] . 117 sanih HTTTT : g : THHA L
sguanaR i sauRNoERURRRRRT ARRSARAERARARY T D TEEEETETT T 1 LT T
i I A 41 . : 10 T 1] T
: e e b : 1 [ i - ]
O U R T L T DT T T
8 : RAgNRRRSERNSEud RufanEah T e e e | TEER LR T T palusi
L TR HHH HEHHL THH AREESRERangRNRR ] T ] \\‘;\ 1
, yahaddnunng i8eddfudadiRndangne] T R e it 11 1L
T P H1HH 171 HHHR THT tH \rrw%ﬁ ) HHFHIF I |
sndyn 1141111 menf RREENSRERARS gl 11% guak 11 TEHI T 1]
- " T F1T ks - 1T FH H-- k \1\‘)\ ] 5 HHH T 1 L
. 1 asnhipdnushsadtandndBaubl REdRNRIRENSRARE LT i ITHT 114 disBeisssRt bRk
JHHE R R H T HATHH 1T LA T g ] T -
{11 T E TR F Rosgs L\r‘x‘xx.. ] ! T HTH T e e e b
JHH 1T T LRTE LT EHL L ] 11 SRR r 1
SR R R H =TT A 11 I . 11T A T 111 AYe LT
” LT A A DL T HHHHH R THEH L 111117 \E 7 FlH P f i) ,
1= R 11T [ ENEAN T . 1T TTEETTE A T 1 K bt} [ [
i ; 14T K H 1 4.,.. HEH B T TH R R T 1 ..ﬁ prantmne ATHIT

Ut/ (Uni/8)iw) (X0 L) AP

[74

8 ‘avo"
1570 3218 TaWvs

7971 }Q‘@ 300N

DR i lade

Gty

VYINL

ul/ (uwy/Bu) AR
288 "I SNODJ INIL
Buws ' HIIM
Bw "NDISS3HddNS
uyBw ‘WIS

3\3

vol

)/ (Qee/)80wW)

30N34343y o
Bui ‘L HOIEM

W/, 'ITVIS
asa-vio

Ut *LIIHS
ast 1000 _~AvaH
T/ YWD, 'Alvd '90ud
%z —OF W, '3IVIS

SiIXv-1

A75>E  3ivH MOTd
e -.ﬁr WiV

Q)romus -1 - 3¢ 690
‘SIS

4 77 H01vH3dO

-R‘m‘ T34va ON NNY

" TY

Bhedelaan il soonidetstions o b b

-

t.i!l!l...?t.& I P S

T enl

Bataey) oo

880066 ‘ON LiiVd

ALrIVnd ¥00d 40

SI 3DVd TVNIOTIO

INAVIHVA O3dNSYIN

swownasy] QD




-7 N

Lnart Z1iA>

. : -{-} 4 L 14 ﬁ bil .‘ﬂh & - [2)] bAA 44 T 137 j , b
)44ﬁ. I - -4 I
1 X % - ! [ L
AU ﬁum.T, HELH T A ABERSRaSENE {11 - i 1t T
[ S E R LELT L1 [ , L . 1
e—— L . .TU ‘.._. ﬂ [ 1 |A L Fitl - x% Lv i F A h y
HUtrRA B e e IRaR S aSEREERRASE : : 4 + u A AT 1
-1 - - B - - + +1 1 - - +
: T EEREF G HA T A H L H T E i A ) AT ]
1 nEsRddnn sANndfanng Rdnu It A 8 g g 3 RESY.
1 N vv .VL ,l! T 7 I vz N .. 1 »lﬁ.v ) I ~ u 1 h ] T e B ¢
HELAERTHT ] HATFHH TEHEH T EHA : ;wy 1] \W....njxim‘ T E A
- ‘ -4 | - - -4 =+ - s = Sy . = - = - - -1 — .
L HTHH T ARG AN SRRARATE U E T T HH HE R R T L
T fufiaiadadddi afunaiNons au! TR inghads - | JTHIRER N THHEH RN ]
e T e T T e T
: ITET R T e e e L b . i afl AESR dhbuslan 1 1] Jﬁ I
) 1 aukEdnd SRS TR T H L T34t 1 1 . LT 17 L 1
: TR T e e e B T T E R T T L [] ReLEP |
} i w " TEEEEH % u TTHAT 14; A ] 1_ 1] o ,-Hf‘# f. BERE Fadld) LA n\ P 4 s
1 IRERR e e e b e v e e i et L 3L T TR 1HE i AV 1
AT T LEE g - SpENg T f dugRENaRaNnk C1- ﬁw T ﬁ EEHE R m: o8 W“m ] 11

Ul (URM/8IW ) (XD L) AP ul/ (uiw/Bu) ‘AP

w7 B0 'Ovo" 068 “ 1 SNOD IWIL

1270 3218 FVdWVS| " Bw ‘LHOIAM
Wy 300w Bus ‘NOISS3HIDNS
Z7770, w/eiw '3IvOS ui/Bw ‘JIVIS

3aN3u3334 )

(s Q VANL vo1 3S0vio

Buw ‘L HOISM | 08I 1000 4vaH
Ui/ (096/|90wW) v Uiu/d, ‘31VH '90dd

uyd. 'IIVIS v? D8 YJ. '3WIS

‘ANdNVS
HOAVH3dO0

FTIXTT ALVH MO
Ul ' LAIHS I.lewlﬂiv.zﬁ
nﬂu\;\n -s-308 Led

Illnlﬁ.m‘\l

SIXV-1 .u\\\\ux 31v0—  ON NNd

N REGPIRF S35 by S "OUU U, LY S LAERNTY F } B SN S L S B 2 R A eeent .

. 890066 'ON L¥Vé

ALIIVAD ¥CO0d a0
g1 @ovd FVNIDIEO

FNBVIHVA Q35NSVYan

SWwoWN.qSu)




Chart 21A4

[

i h\w 1t A | 1 If 11 ~] 3 7 %) r
1 H 1 1.
44 - -4 - - -4 -+4 14 44+ -f 1 - 4 L 4 - ]
434 ) 4 - L 44 444 14+ 4 - 44 -4t -
- !.A 4+ 141 - S .1‘ﬁ I -+ 5 -4 V. 4 .J_v
1] R Luas < T11 TH T yn TTHUTTE
] T T e = T . : 111 8 g8y e r
] T T H T H ] FHEEECR L L il 4] 1 ]
f glansungnninndls aile 1160 iR ! rLhlr: SiRgnAs
T I | ] . r ] ;
] TRV e RV T L S ! - ] 1 i | i -
1 FHTHHAH A A 1r 1 11T 1 M 1111 | 1] T

I T TEET TTLAVERLET 88 T THEEE T 13 i TEEEL T SERRiandRbNet T

1l TR i 11 . pughauadyis TITIL 1] SRREN 1

|v! ﬁv.‘v ri+r e+ 4141 1411+ - 2 = o )~ - I - - 4 E -4 -4+
i gaiasuibanudanndunsahtuindnasafunfendRsd BN Pt AnBRA RN T T SuRRRERd sRupyNEnn !

- sAdaNdAguny nausaRBng 1 I 1 , Frite - 1 ] LN I TL
LT R e R T REEH R THEH BT SRR T
ITIr dngiiud hanfiAgy ] : T T1F 117 T3 iun R RnsARARARR EndignN I

T IR el TR eI T T It T T L E TEHETEN L

1 1 THI A FEE e T il 1!

- THA R AT ) HItE ] i I1EH L1 erdz Vi EE

: Aundgdnhind dnns SR RAR AR RS RREANREARREAS RN REaRd FRARRART A RRATS 1R LT e

1 14 - . - 4- { 144 ] ].] . EREN g H N Jt 4.3 BRAR h \\ ==t | 97 = .
S LT e e e R R T T T R BRI R R TR R e TR
1344 N IR I by L1 RS REARENREARSAS AL : ] 11407 ﬁ 1330 T ]

Ui/ (iu/s8pw ) (X0 LY AP

[ 8 ‘avo

42):0 3ZI1S IANdNVYS

Uy fua/Bui) AP
088 "L SNOJ 3IWIL
Bw ‘LHOIEM

?x.‘.‘&w 300w

39 uy/siu '3vas

T,I\ 7 WwWiL

Bw ‘NQISS3HddNS
u/Bw ‘FIvas

vOol

14X

30N3Y343Y ()
Buws ‘L HOIIM
Ul (O98/j@0u)

u/d, 'IIVIS
asa-via

Ut LIS
TTTOSITTTI003 5 LuvaH
T o] Ww/d, '31VvH '90dd
T or _DWU/0e ‘A0S
SIXV-1

TN T 3LVH MO
Y IR W (A N8

?VLS: -1 -s1540Q
TIINYS

ﬂ_ H04vH3do
w: ? ‘ 2/ 3ivQ ON NNu

X1l

VIR "YUy JRRY SO

b vcsemited

o
[ Y L R IR Y TR NI

v aaieb

e

o liads

ALITVAD ¥00d 40
SLAOVd TIVNIDIIO

890066 "ON L¥vd

g
[
»
@
C
bi]
m
o
<
B
D
>
"




Chart 21Bl

T EEH R HE i : H e R . T

EedansE e NEN FaREaRREaY IRRN, HTHT R B H A E HHHA T HEE HEH T R R HHE

HHETTE A H T T BT T R R R : T E TR AT :

. T T sudssalfign TR L e RENS SagunndiRugnlpul 1L ]

1 R e R P R L HHEE Ll HHE

-1 4 -+ - 4 -1 4 + -] - p - . m il 4 R 3
T A EH R H T E P HE A H PR H N e = iEaneasane ' :

-+
1
I
T
'
T
+
i

v
i
(
Tt
-
A
T
—
i
+
-
o
3
T
T
PO
i
-
Y
T
]
L T
Ll
3
Il
<
— 1
:
y
oy
bl
1
T
5
e
t
‘
I
n
I
T+
Tt
i
T

i
»
i ]
l
IFNAYIHVYA O30NSYIN

s 43 R R y -1 - -
L ] 11 ] ] FEET4 1- ] ar ERERARENER SN 4 1l ,. )
R E | L L - - 4 - -
T 4 L L] < - 4144 - -4 4 - . -3-+ 1 {- - -4 | -4 1 4 -
P +1 H1 - -+ -4 +FhEFTY 41 ¢ 1-1 SERNES g -] - 11 1
E -1 4 4 - - -4-1-4 “++1 ¢+ 4 4111 - 14 -} -4- -+ - - 4 ¥4~
41+t 1- o -1} -+ -4~ |- > . 43 - 4 - 44 - + ~ \\\.l.lJl]l " I SNN
1111111 - 44+ 44444 S - 4444 $ 14 -1 - -1 b4 - 44 - . -3 - ~
HITH JHFHHTT NEARRRPAN T E 1 IHHH ! n 4 [
] T T 11 . T IHAE AL H
- 1 - 4+ - -+ 444 14144 H 4 -~ + s -1 ¢ 4 -
T J ] 15 (1] TTE N SEN an 11F 113 TTHET- LT T LI . ] n
11 L] 134 FLTA 4 SORNpEnE SRaEENS ] . - 11 LR T P -gNEuR L1 4 |
] L HHGMHF - [ ] . Y HHFH- - ] ] L4 u ] ] 1]

- HTF RRENE FENE NN SN CITT I 1T - B ERERS
: A TR B L R L - HEEHIHHT L LT T L .
AR p ENSEERERRENN B 13- 414 4 L 14 E R \\R - 4+} 41144 1144 L1 - B
1 - 1114 i J1TE4THEEY 4 JEF 18 p IRREN p g 1] ] I =
113 BESEN HFHA R 4 H- DR FYTE) -H B 2 L} p 11
il B - Tt .u...ﬁ KARNGHRE A 11 +4-1+ L sRERERERES J- . R \\\\J 1 1 T T B |
LT T4 JHLE ¥ i L1 ] [ - . 3 V1 1] 11 1T T NEREREN .
b +3 1+t HAFI344 N B

i
PRE N R
2
1
!
B!
I
t
t
1
3
) Y
h ¥
1

e ] aghadds - TTLELHEE R | LT it ] subnbEaiiRannRiRaRa NS iR AR w1141 A2
b 11 n i - 4 i 13414+ 41- . \11,1 1 14 -1 13 SREERAN 114 4.4 |- A.,ﬂl ,\““

- - -4 -+ -1 4-4-1-

T E A T A

U/ [UIL/Bu) AP - 77>T5Z 31vd MO
208 " ISNOJ INIL 3ON3HILTY 1) Ut LHHS 7 AP Niv
Buw ) HOIIM Bw LHOIIM| T OSI™  N00TTT

. [#1=]] Ow 1v3iH AC\ wy-i c\»xMvaO
TCI A —300W Bw ‘NOISS3HIANS Ui/ (088/180W) ¢/ YD, s YH "90Hd BNYS
TITT w/epw ‘3Iv0S uyBw 'IIVOS W/, 'FWOS|T Az O YWQ.  TVIS|TT T 7/5H01vd3d0 .

(/=7 GAL vo1 550-via SiXv-. uEim»«n ON NH

)
. $00066 "ON L¥Vd
| | | ALITYAD ¥0Od §0 . .
PO S S O W IURPNE JOVOPU PO UPPUPPRR J7Y (P et e Sl A senn- 8T IOV ] TVNIOIMO

sswnasul QN

:
+
i
T
i
T
~T
+
T
——d
3T
™t
T
——

Ui/ (UIl/8HW Y (X0 L)' AP
77 B8 'avol
et V 3218 FUINVS




Chart 21B2

ENQEARE 1 HIHYT NN [ . 4 'L "

NRNY 0N g - 4111 1-1 4 — 11 -1 ERE 2R E |- 4 g + g .
-1 - 44 g L +4 1-4 114++4 1 4 1 5 L N

L ..,xv\\(lvv — -a T1- T wadh o AN.
- - 44 44 s - 44 - -
UL TR R T TN ! it i
4 L -4 - . L -
i 11 S EHT I \I . ] THHTT 1] ] i

IFNBVIUVA O36NSVYIN

B 3 1- 41 - - - .| - 4| . | 1 114 -
AT T - 1 I -1 ] T
p 13 am " ] ppan N [ [ ] N N NNENSNRE N -
) 111 E ] L - . 11 . HOERRN
: JEERRgA LT g H- j LT f HHHHL 1
,A - 11414 — -F1-1- - + o - -1 \ll.J - - 4 +H+
. - - 4 -4 -} 4 -4 L 1 - oy = - 4 ] | 9 4 - -+ -4
RRRRNGERE FERRR AN N RANRNRE RN SRRAREE japness ] TR i i -
L1 4] 4 H-3-F ] -4 14-14 - nas p PR o . L - L s L4111 -
s R + -1 {4+ 4-+ . \\l‘ . - 4 .
4 - 4 - L porgr] - ] L 4 3
] 11Tt 41 § |ttt 1T ] o - [ . | [ 1T
14 =+ - .lvl‘..l‘.‘_x -t - E — 4 | - - - -
-t § -t +4- - \ll_ll.l . - 4 -
- Aunnhosunidtnins B 1 | 311 L 1
- - H = - - 41+ - - -4 11 1T+ E - - 14 -
X . . - L ] 1T
HHH ] . JH - A ] L

TR HHEHHTHITH T | I

| 1T ST IHT R THT . TH HH o | B e 1 T192]

| s |- S HHHE HA u; 4 | 11 L 1-14 RN 5 SEEEEERESSEA SERENA . . N 4

W. Y THEI T 1 TEE TIHTT T T L w TTHFTEATT LEET 1 .,_w T - 1
|

#n

Wi/ Ui/ Bul) ‘AP wI-§  3ivd MOTd
088 “I1SNOD INIL EleEI-EEES] 0 Ul ‘Ld4IHS ||«NN.._\|UII|J»‘I—2.P<
6w ‘1 HDIIM Bw ‘LHNIIM (012]] 1000 )/ 1v3aH ﬂxwl o1~ vsnwoﬂ
ﬁ ).*él. 300W Bw .ZD_mwm.n.n.an U/ (088/192W) 07 Jui/0, '3ivd ‘90dd TAINYS
~ .Q\‘ 9 u/sjiw ‘JIvDg ul/Bw ‘IIvIS uYde ATVIS 7 A% Uv/Q. ‘3WAS wﬁ "HOLvH3Id0 -

@/ VAL vol 380-vi0 Siov-L[ M7t 3vaToN NN

Ui/ (UIw/8 ) (X0 L) AP
o 720 'aval
737 U 3218 31dNVS

. T P S AU LTIy 7 S UUI e v i e dawyy 5. ALITVAD J00d HO
SI @9V TYNIOINO




H - + 11194

Il
1
=
T
-
I |
{
I
I .
—==
Y
7 1Y
Y
DY
N
N
:
=
o d
N\
A
:
a
T
Y
o
Py
Y
o2
3

Chart 21B3
1
)

T
I
:
i
T
T
T
sl
i
Y
T
T
T
=

E 41 | 1 o
25 -+4 1 4444+ - -+ 4 144 4+ 4~ - - {-1- - - 4 {4 11444 -4 4 4 1+ p "
<4} 4+ 1 1 -1 1 4 L -+1-4 - 44 4 -

P TEF A VT T sRRnEERS 1L ] THLH TR ] 1 T

i
IN8viEvA O3HNSVYIW

11
t
1

H

H

—
—
I

1

"

+
T

A4+ t-+4-1-F t-1 -1 44 +i4trtt -4-§- $-14 - ++1 -41-1- ~-

T
+
T
T

4

d7

Uy un/Buay AP pHik-T 31ve MO
o7 0 ‘avol Q88 " SNOD 3L FON3HI43d [1] U LAIHS |I.§w10||§.§#<
: YY) 3218 FdNVS Bw ‘L HOIIM Buw ‘LHIAM oSt T000T> T Lvam PO\ ) -1 -31860Q
worrgA A 300W Buw ‘'NOISS3ddNS Ui/ (Q98/180wW) T uisd, ‘34vd '904d FHNVS
-2 ..\\ 0 U/epl ‘FIvOSs u)/8w ‘IIvOS Ui, ‘ATIVAS llllﬂNH“E\U- ‘3vas Iﬂ\\lmohﬂuw&c

(Ch/ie =y Vo1 380-v1i0o BiXv-L| R[raveT o NAg

T
T
1
T
T
T T
* 1
i
HIRE
I
1 ERNEBREE
1 INEEE S
N SIS W
M R tl
R R T
-t -
HBY H 3
LIRSy BURm
1
t T P
1 :
s iy H
1 T T
1
i
N
v T
T
¥
i1 S .
H i
T 1
T 7 .Y
Fi
l i
+ t
e +
T T
+ T
1] —— !
)] 1
! : i
1 HAE
i
+
; Pl R
~+ = ~—
M T
Tl
" 1
i
s i
t T
—
— +-
MR
I
T
il i
T
T
! e
[ Jd
T T
H n
! 1
. "
M M
T
:
T
3 ;
- i
1
HE B
=
i
S
t IS
7
1
+ — -
| {
1
1Y
i
'
T 17
—
! i
. il
T et - 1T
T,

‘ i/ (/8w (X0 L) AP

. 980066 “ON L¥Vd

LR Y U ._b-l&-i-.-i.ots:i!’l. LT £.s[1_...sbt|ti;._p.ﬁ_.;.§. P P S L S hia L e VM\H\H<DO mog

NIOTHO
Sl ZOVd TV vo...r

R W




Chart 21B4

| | HETTHI TR T A e R
: 1T 1T
T r . r
T TR T T T SERARRS , JEH M H FE R BT
neg Rl LT EE SRRBRANRSRERRSESEESER]N A . L AT AR B R TH ]
T4 LR R T FE T R A JHHAVH SERNERARRESSRE EynagRaaRY RRAN [ 1] ] L
T P T apn 3T TP AT 11 [ ]
T pAspugjns AR . i 1 .
HHT THHHEAH U R R T Y THHTH IR T
3 + 4 v... -§ 1 ﬁ . L +4+1 + - .nﬂ lﬂn -
] TR AL H I RARANA RS TR 1 FETEEH 1 1111 T
RRRERARNRRRD 13 SARNBRARNNAR Ak 3 ) I i ! X L]
! 444 = . - R BRES Jg. . - 1 -+ - 8
A L L P L . T . {
-4 -t - - - -4 | E & r -t 41 - o B o - o =
11 AT T L R R T HHA - ] FH THHE 1 T ]
SO EE PR T TH I LR R R HHAF AT } 1 ! SRASSRegiqund ST ) T ] .
R R T T LT 11 [ § FHHE L - \;.&;A&\J 1 . .
TR R R R R R R T T H T E B
] A sadRnas EE L ITHHETE T E SESNSaRNNN TR ; L 1TT ) LT ]
. YT TR ANNNNSRERENS B R 1 T30 AR RNNY » 5
sifenssununiinddiuususnnaegnisd AHRNR Qe SN by LT TTTT - LR TR R TS
A TR LA+ g 117 HHTHEHTHH D 1
k A T L e T L TR H A L .
1T 1 NNREENRR f-r-1- 171 . " ] | 1] [ I el
SRR R ﬁ * ﬁ” ﬁ ﬁ 1 ﬁ 117 SNl ] fﬁ ﬁ ﬁ . ﬁ
- - SeREEES 14 4 4 - 1 - . :
T FE R FEE R e B S 1T L H U T
] 1 jAgaEusEpEE TP AT THHTT I LEETT - Ly T TR adf 11
] TEHR A HAE R A T A A T ER A VR FET 1 i ulj Cank k3 RRRREE
] ] g dinun N FFEHBETH T ﬁ T 1 L T A TV T

Ul (uiw/enw (X0 L)' AP

o7 8 'avon

J5)°0 3218 31IWVS

o2 300W

17/’

T uyeiw ‘IIvOS

@/ wr)

VWL

Ui/ (un/Buwi) "AP
aes “LSNOD 3NIL
Buws ‘L HDIFM
Buw ‘NOISS3HddNS
uBw ‘FIVIS

vol

(l

IDNIHIAZH
Bw ‘LHSIGM
Ui/ (098 /| @0us)

U/, ‘WIS
a80-via

) Ul LIS
s 1000 > Av3IH
TTo7 uw/3. "34vd "90dd
7 D43, ‘AWOS
SIXv-4

AIXESE 34veE MO
— T Bwiv

’L- o) -51$59Q
BIINVS

—{¢woive3do
Iﬂﬁﬂlm.ﬁo‘oz NG

il (e b

Terullee

RIS SUSRER ST ] |

s
4

2
o

ig>5 N

880066 ‘ON L¥vd

ALITVOD ¥00d 30 .

B L e R 81 2OV4 égo

——s . e

FavigvA O3-5NSVYIN

swaumasu] QNjd M





